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PREB-ACE. 



The present volume consiBtB mainly of matter that is 
now to tho American public. Three of the eBBaya liavo 
not before appeared in thia country, and two of the others, 
issued as a pamphlet, have had so email a circulation as 
to have been Been by but few readers. These several 
discuasiona have been drawn from Mr. Spencer at varions 
times to correct misapprehensions and misrepreaentations 
that have been made regarding the doctrines of hia system 
of Philosophy. Some of them form valnablo extensions 
of these doctrines, and all will be osefol in promoting their 
right interpretation. "Why the sixth article has been 
taken from another volume and included in this collec- 
tion, requires a few words of explanation. 

Seventeen years ago, Mr. Spencer published an elabo- 
rate Review article entitled " The Genesis of Science^" in 
which ho objected to Comte's views of the classification 
of the Sciences. Although Mr. Spencer's criticisms in- 
volved a radical dissent from the peculiar views of M. 
Comte, and what was held as fundamental in bis philoso- 
phy, yet upon the publication of hia own phQosophicai 
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Bjetem Mr. Spcneor found himself ranked as a positivist 
and a follower of Comte. Against this he repeatedly pro- 
tested in pul)lic letters ; but the charge was bo continually 
reiterated that at length he found himself compelled to 
make a more formal statement of the differences hetween 
hiinfiolf and tlio French philosopher. The resolt of this 
was a pamphlet publiahed in 1864, in ■which ho followed 
tho rejection of Comte'a elassification by the promulgation 
of his own view, and appended a detailed statement of 
the differences hetween his doctrine and the doctrines of 
M. Comte. Some of his views of classification having 
been adversely criticised by Mr. Eain and Mr. MiU, ho 
has replied to their strictures in a new article in the pres- 
ent volume, Tho general question is one of great interest 
to Bcientiflc students ; and, for the convenience of those 
■who desire to form an intelligent judgment of Mr. Spen- 
cer's case, both as contrasted with that of Comte, and on 
its O'wn independent merits, it has been thought desirable 
to incorporate the original article on " The Genesis of 
Science " in this collection. Though placed last, it should 
be read first by those not already famUiar with tlie dia- 



The present revised edition of " Recent Discussions " 

contains six additional articles, and completes the first 

collection yet made of' Mr. Spencer's miscellaneous essays, 

Nbw Yoks, Septemier, 1872. ' 
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MORALS AND MOEAL SENTIMENTS. 



If a writer who discussea unsettled questions takes up 
every gauntlet thrown down to him, polemical writmg 
will absorb much of his energy. Having a power of 
work which unfortunately does not suffice for executing 
with any thing lite duo rapidity the task I have under- 
taken, I have made it a policy to avoid controversy as 
much as possihle, even at the cost of being seriously mis- 
understood. Hence it happened that, when, in MaemiZ- 
lan's Magasine for July, 1869, Mr. liichard Hntton pub- 
lished, under the title of " A Questionable Parentage for 
Morals," a criticism upon a doctrine of mine, I decided 
to let his misrepresentations remain unnoticed until, in 
tlie course of my work, I arrived at the stage where, by a 
full exposition of this doctrine, they would be set aside. 
It did not occur to me that, in the mean time, these erro- 
neous statements, accepted as true statements, would be 
repeated by other writers, and my views commented upon 
as untenable. This, however, has happened. lu more 
periodicals than one, I have seen it asserted that Mr. 
Hutton has effectually disposed of my hypothesis. Sup- 
posing that this hypothesis has been rightly expressed by 
Mr. Hutton, Sir John Luhhock, in his " Origin of Civili- 
zation," etc., has been led to express a partial dissent ; 
which I think he would not have expressed had my own 
exposition been before him. Mr. Mivart, too, in his 
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recent ** GoncsiB of Species," has been similarly betrayed 
into misapprehenBions. And now Sir Alexander Grant, 
following the same lead, has conveyed to the readers of 
the FortnighUy S&vicw another of these conceptions, 
which ia but very partially true. ThBs I find myself 
compelled to Bay aa much aa will serve to prevent further 
spread of the mischief. 

If a general doctrine concerning a highly-involved 
class of phenomena could be adequately presented in a 
single paragraph of a letter, the writing of hooka would 
bo BupcrflnonB. In the brief exposition of certain ethical 
doctrines held by me, which is given in Prof. Bain's 
" Mental and Moral Science," it is stated that they are — 

"as yot nowhere fnlly expreaaed. They form part of the more gen- 
eral doctrine of ^^volutioa whict lie is engaged in working ont; ami 
thej are at present to be gatliered only from ecattured iiaBsoges. It 
IS true that, in his Urst work, ' Social Statics,' ho presented what he 
then regarded aa & tolerably complete view of one divieion of Morals. 
Bat, withont abandoning this view, he now regards it as inadeqaate 
— more capecially in respect of its bnaia." 

Mr. Hntton, however, taking the bare enunciation of 
one part of this basia, deals with it critically ; and, in the 
absence of any expoaition of it by me, seta forth what be 
supposes to be my grounds for it, and proceeds to show 
that thej are unsatisfactory. 

If, in his anxiety to suppress what he doubtless re- 
gards aB a pernicious doctrine, Mr. Hutton could not wait 
until I had explained myself, it might have been expected 
that he would use whatever information was to be had 
for rightly construing it. So far from seeking out such 
information, however, he has, in a way for which I can- 
not account, ignored the information immediately before 
him. 
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The title which Mr. Hnttoa baa ehosen for hia 
criticism is, "A Questionable Parentage for Morals." 
Now, he has ample means of knowing that I allege a pri- 
" maiy hasia of Morals, quite independent of that which ho 
describes and rejects. I do not refer merely to the fact 
that, having, when he reviewed " Social Statics," ' cx- 
presaed his very decided dissent from this primary basis, 
ho must have been aware that I allege it ; for ho may say 
that in the long interval which Las elapsed he had for- 
gotten all about it. But I refer to the distinct enuncia- 
tion of tliis primary basis in that letter to Mr. Mill from 
which he quotes. In a preceding paragraph of the letter, 
I have explained that, while I accept ntihtarianisni in the 
abstract, I do not accept that current utilitarianism which 
recognizes for the gnidanee of conduct nothing beyond 
empirical generalizations ; and I have contended that — 

" Morality, properly so called — tho Bcienoo of right condnct — lioa 
for its object to determino how and viliy certain modes* of conduct 
are detrimental, and certain other modes beneficial. These good and 
bad results cannot bo accidental, bat must be necessary consoqncncos 
of the oonatitution of things ; and I conceive it to be the buainess of 
Moral Soienoe to deduce, from the laws of life and the conditions of 
oxistenco, what kinds of action necessarily tend to prodnee happi- 
ness, and vhat kinds to produce unhappiness. Having done this, its 
deductions arc to bo recognized aa laws of conduct; and are to he 
conformed to irrespective of a direct estimation of happiness or 
misery." 

Xor is this tlio only enunciation of what I conceive to 
be the primary basis of morals, contained in this same 
letter. A subsequent paragraph, separated by four lines 
only from that which Mr. Hntton extracts, commences 
thns: 

"Progressing civilization, which is of necessity a euccesaion of 
compromises between old aud new, requires a perpetual reodjust- 
' See Pro^Ktive Sttiao for Jsnuaiy, 1853. 
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inent of tho compromiBe between tlio ideal and the practicable in 
social arrangements : to which end, both elements of the compro- 
mise mnat bo kept in Tiew. If it is true that pure rectitnde pre- 
ecribea a s^'stem of things far too good for men as tbej are, it is not 
leas true that mere expodienoj does not of itself tend to eBtabliBh a 
eystem of things any better than that which esista. Wliilo absolnte 
morality owes to expediency the checks which prevent it from rnah- 
ing into Utopian abeurditice, expediency ia indebted to absolute mo- 
rality for all atimnlna to improTemont. Granted that we are chiefly 
interested in ascertaining what ia relatively right, it still follows that 
we mnst first consider what is dbeohitely right; since tho one con- 
ception presupposes the other." 

I do not see how tliere could well be a more em- 
phatic assertion that there exists a primary basis of mor- 
als independent of, and in a sense antecedent to, that 
which ifi furnished by expedeuces of utility ; and, conse- 
quently, independent of, and in a sense antecedent to, 
those moral sentiments' which I conceive to be generated 
by such experiences. Tet no one could gather from Mr. 
Hutton's article that I assert this ; or would even find 
reaeona for a faint suspicion that I do so. From the 
reference made to my further views, be M'ould infer my 
acceptance of that empirical utilitarianism which I have 
expressly repudiated. And the title which Mr. Hutton 
gives to bia paper clearly aseorts, by implication, that I 
recognize no " parentage for morals " beyond that of the 
accumulation and organization of the effects of experi- 
ence, I cannot believe that Mr. Hutton intended to con- 
vey this erroneous impression. He was, I suppose, too 
much absorbed in contemplating the proposition be com- 
bats to observe, or, at least, to attach any weight to, the 
propositions which accompany it. But I regret that be 
did not perceive tho mischief be was likely to do me by 
spreading this one-sided statement. 

I pass now to the particular question at issue — not 
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the " parentage for morals," bat the parentage of moral 
Bentiinents. In hia version of my view on this more spe- 
cial doctrine, Mr. Hutton has similarly, I regret to say, 
neglected the data which would have helped him to draw 
an approximately true outline of it. It cannot well lie 
that the existence of such data was unknown to him. 
They are contained in the " Principles of Psychology ; " 
and Mr. Hutton reviewed that work when it was iirst 
published.' In the chapter on Tho Feelings, which occurs 
near the end of that work, there is sketched out a pro- 
cess of genesis by no means like that which Mr. Hutton 
indicates; and had ho turned to that chapter ho would 
have seen that his description of the genesis of the moral 
sentimentB out of organized experiences is not such a one 
as I should have given. Let mo quote a passage from 
that chapter : 

" Not onlf are those emotions which form the immediate stimuli 
to tictioiis thaa explicable, but the like explonaljon applies to tlie 
emotions that leave the subject of them comparative! j* passive : as, 
for instance, the emotion prodnced by beantifol scenery. The grad- 
ually increasing complexity in tlio gronpa.of sensations and ideas co- 
ordinated, ends in the coordination of those vast aggregations of 
tbem which a grand landscape excites and suggests. The infant 
taken into the midst of monntains is totally imafFected by them ; 
but is delighted with tho small group of attributes ond relations pre- 
sented in a toy. Tlie child can appreciate, and be pleased with, the 
more complicated relations of household objects and looolitiee, the 
garden, the field, and the street. Gat it is only in youth and matnro 
age, when individual things and small assemblages of them have 
become familiar and automatically ooguizable, that those irainonse 
assemblages which landscapes present can be adequately grasped, 
and tho highly aggrogotod states of oouHciousness produced by them, 
eiperienced. Then, however, the various minor groups of states, 
thot have been in earlier days severally produced by trees, by fields, 

a the Jfationat Stcittn far Jsnunry, IS5S, 
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by etronma, \ij cascades, by rocks, b/ precipices, hy mountains, bj 
clouila, avo aroused together. Aloag with tho sensatioos immediate- 
ly received, tbera ore portiallj excited the myriads of seasutions tliat 
have been in tunes past reoolTcd li-om objects sncb as those pro- 
sentcd; fnrtber, there are partially cueited tho varlona incidental 
feelings that were experienced on all theso coTmtless past occasions; 
imd there are probably also excited certain deeper, but now vagne, 
combisatioDS of states, that were organized in the race daring bar- 
barons times, when its pleosnrable activities wore chiefly among the 
woods apd waters. And out of nil these OKcitattons, some of them 
actual, but most of them nascent, la composed the emotion which a 
fine landscape produces in ns." 

It is, I thint, amply manifest that the processes here 
indicated are not to be taken aa intellectual processeB — 
not as procEBsea in whick' recognized relations between 
pleasures and their auteeodents, or intelligent adaptations 
of means to ends, tbrm tlie dominant elements. Tho state 
of mind produced by an aggregate of picturesque objects 
is not ono resolvable into propoeitions. The sentiment 
does not contain within itself any consciousness of causes 
and consequences of happiness. The vague recollections 
of otlier beautiful scenes and other delightful days which 
it dimly rouse?, are not aroused because of any rational 
coordinations of ideas that have been formed in by-gone 
days. ]Ut. Hutton, however, has assumed that in the 
genesis of moral feelings as due to inherited experiences 
of the pleasures and pains arising from certain modes of 
conduct, I am speaking of reasoned-out experiences — 
experiences consciously accumulated and generalized. He 
altogether overloots the fact that the genesis of emotions 
is distinguished from the genesis of ideas in this: that 
whereas the ideas are composed of elements that are 
simple, defiuitely related, and (in the ease of general 
ideas) constantly related, emotions are composed of enor- 
mously complex aggregates of elements which aid never 
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twice alike, and that Btand in relations whicb are never 
twice alike. The difference in the resulting modes of 
conscionsncss is this ; In the genesis of an idea tbe Eoc- 
ceseive experiences, be they of sonnda, colors, touches, 
tastes, or be they of the special objects that combine many 
of these into groups, have so mneh in common that each, 
when it ocenrs, can be definitely thought of as like those 
which preceded it. But in the genesis of an emotion the 
successive experiences so far differ that each of them, 
when it occurs, suggests past experiences which are not 
specifically similar, bnt have only a general similarity ; 
and, at the same time, it suggests benefits or evils in past 
experience which Hkewise are various in their special 
natures, though they have a certain community of general 
nature. Hence it results that the consciousness aroused 
is a multitudinous, confused consciousness, in which, along 
with a certain kind of combination among the impressions 
received from without, there is a vague clond of ideal 
combinations akin to them, and a vague mass of ideal 
feelings of pleasure or pain that were associated with 
thcsQ. We have abundant proof that feelings grow up 
without reference to recognized causes and consequences, 
and without the possessor of them being able to say why 
they have grown up ; though analysis, nevertheless, shows 
that they have been formed out of connected experiences. 
The familiar fact to which, I suppose, almost every one 
can testify, that a kind of jam which was, during child- 
hood, repeatedly taken after medicine, may become by 
simple association of sensations so nauseous that it cannot 
be tolerated in after-life, illustrates clearly enough the 
way in which repugnances may be established by habitual 
association of feelings, without any idea of causal connec- 
tion ; or rather, in spite of the knowledge that there is no 
causal connection. Similarly with plcas\irable emotions. 



Tho cawing of a rook is not in itBolf an agreeable aound 
— musically considered, it is very much tlie contrary. 
Tet the cawing of rooks iiBually produces in people very 
pleasurable feelinga — feelings wliicli most of them suppose 
to result from the quality of the sound itself. Only the 
few who are given to self-analyeis are aware that the 
cawing of rooke is agreeable to tliem because it has been 
connected with conutless of their greatest gratifications — 
with the gathering of wild-flowera in childhood ; with 
Saturday-afternoon excursions in school-boy days ; with 
midsummer holidays in the country, when books were 
thrown aside, and lessons were replaced by games and 
adventures in the fields ; with fresh, sunny mornings in 
after-years, when a walking-excursion was an immense 
relief from toil. As it is, this sound, though not causally 
related to all these multitudinous and varied past delights, 
but only often associated with them, can no more be 
heard without rousing a dim consciousness of these de- 
lights, than the voice of an old friend unexpectedly coming 
into the house can be heard without suddenly raising a 
wave of that feeling that has resulted from the pleasures 
of past companionship. If we are to understand the 
genesis of emotions, either in the individual or in tho 
race, we must take account of this all-important process. 
Mr. HuttoD, however, apparently overlooking it, and not 
having reminded himself, by referring to the " Principles 
of Psychology," that I insist upon it, represents my hy- 
pothesis to be that a certain sentiment results from the 
consolidation of intellectual conclusions 1 He speaks of 
me as believing tliat " what seems to us now the ' neces- 
sary' intuitions and a priori assumptions of human 
nature, are likely to prove, when scientifically analyzed, 
nothing but a similar conglomeration of onr ancestors' 
J>est dbeervations aiid moat useful empirical rules,'* He 



supposea me to tliink that men Laving, in past times, come 
to see that truthlulness was uBeful, " the habit of approving 
truth-speaking and fidelity to engagements, which was 
first based on this ground of utility, became bo rooted, 
that the ntilitarian ground of it was forgotten, and wa find 
ourselves springing to the belief in trnth-speaking and 
fidelity to engagements from an inherited tendency." 
Similarly throughout, Mr. Button has bo need the word 
"utility," and bo interpreted it on my behalf, as to make 
me appear to mean that moral sentiment is formed out 
of conacious genercdisations respecting what is beneficial 
and what detrimental. "Were such my hypothesis, Lis 
criticisms would be very much to the point ; but as such 
is not my hypothesis, they fall to the ground. The ex- 
periences of utility I refer to are those which become 
registered, not as distinctly-recognized connections be- 
tween certain kinds of acta and certain kinds of remote 
results, but those which become registered in the shape 
of associations between groups of feelings that have often 
recurred together, though the relation between them has 
not been consciously generalized — associations the origin 
of which may bo as little perceived as is the origin 
of the pleasure given by the Bounds of a rookery ; but 
which, nevertheless, have arisen in the course of daily 
converse with things, and serve as incentives or de- 
terrents. 

In the paragraph which Mr. Hutton has extracted 
from my letter to Mr. Mill, I have indicated an analogy 
between those efiects of emotional experiences out of 
which I believe moral sentiments have been developed, 
and those efiects of intellectual experiences out of which 
I believe Bpace-intuitions have been developed. Rightly 
considering that the first of these hypotheses cannot stand 
if the last is disproved, Mr. Hutton has directed part of 
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Ilia attack against this last. But wonld it not have been 
well if lie had referred to th(T " Principles of Psycliology," 
■where tliia last hypothesis is set forth at length, .before 
criticising it? Would it not have been well to have 
given an abstract of my own description of the process, 
instead of substituting what he siippoaea ray description 
must be ? Any one who tarns to the " Principles of Pey- 
ehology" (first edition, pp. 218-245), and reads the two 
chapters, The Perception of Body as presenting Statical 
Attributes, and The Perception of Space, will find that 
Mr. Hutton's account of ray view on .this matter has 
given him no notion of the view as it is expressed by me ; 
and will, perhaps, be less inclined to smile than ho was 
when he read Mr. Hutton's account. I cannot here do 
more than thus imply the invalidity of such part of Mr. 
Hutton's argnuaeut as proceeds npon this incorrect repre- 
sentation. The pages that would be required for properly 
explaining the doctrine that space-intuitions result from 
organized experiences may be better used for explaining 
this analogous doctrine at present before us. This I will 
now endeavor to do ; not indirectly by correcting misap- 
prehensions, but directly by an exposition which shall be 
as brief as the extremely involved nature of the process 
allows. 

An infant in arms, that is old enough to gaze at 
objects ai"ound with some vague recognition, smiles in 
response to the laughing face and soft, eareEsing voice of 
its mother, let there come some one who, with an angry 
face, speaks to it in loud, harsh tones. The smile dis- 
appears, the featiu-es contract into an expression of pain, 
and, beginning to cry, it turns away its head and makes 
such movements of escape as are possible. "What is the 
meaning of these facta ? Why does not the frown make 
it smile, and the mother's laugh make it weep ? There 
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is but one answer. Already in its developing brain there 
is coming into play tlic structore throngli -wbich one 
clnster of visnal and auditory impressions excites pleasur- 
able feelings, and tlie strneture tbrough which another 
clnater of visual and auditory hnpresBione escitea painful 
feelings. The infant knowa no more about the relation 
existing between a ferocious expression of face, and the 
evils that may follow the perception of it, than the young 
bird jost out of its neat knowa of the possible pain and 
death which may be inflicted by a man coming toward 
it ; and as certainly in the one case aa in the other, the 
alarm felt is due to a partially-established nervous struct- 
ure. Why does this partially-establislied nervous strnet- 
ure betray its presence thus early in the human being ? 
Simply because, in the past experiences of the human 
race, amiles and gentle tones in those around have been 
the habitual accompaniments of pleasiirable feelings; 
while pains of many kinds, immediate and more or less 
remote, have been continually associated with the im- 
pressions received from knit brows and set teeth and 
grating voice. Much deeper down than the history of 
the human race must we go to find the beginnings of 
these connections. The appearances and sounds which 
excite in the infant a vagne dread, indicate danger ; and 
do so because they are the physiological accompaniments 
of destructive action — some of them common to man and 
inferior mammals, and consequently understood by inferior 
mammals, aa every puppy shows us. "Wliat we call tho 
natural language of anger, is due to a partial contraction 
of those musclea which actual combat would call into 
play; and all marks of irritation, down to that passing 
shade over the brow which accompaniea slight annoyance, 
are incipient stages of these same contractions. Conversely 
with the natural language of pleasure, and of that state 
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of mind which we call amicable feeliag : thiB, too, has a 
phy Biological interpretation.' 

Let us pass now from the infant in anas to the chil- 
dren in the nnraory. What have the experiences of each 
one of these been doing in aid of the emotional develop- 
ment we are considering ? "Wbile its limbs have been 
growing more agile by exercise, its manipulative still 
increasing by practice, its perceptions of objects growing 
by use quicker, more accurate, more comprehensive ; the 
asBoeiations between these two sots of impressions recmved 
from tboso around, and the pleasures and pains received 
along with them, or after them, have been by frequent 
repetition made stronger, and their adjustments better. 
The dim sense of pain and the vagoe glow of delight 
which the infant felt, have, in the urchin, severally taken 
shapoB that are more definite. The angry voice of a 
nnrse-maid no longer arouses only a fonuless feeling of 
dread, but also a specific idea of the slap that may follow. 
The irown on the face of a bigger' brother, along with the 
primitive, indefinable sense of ill, brings the sense of ills 
that are definable in thought as kicks, and cuffs, and 
pullings of hair, and losses of toys. The faces of parents, 
looking now sunny, now gloomy, have grown to be re- 
spectively associated with multitudinous forms of gratifi- 
cation and mnltitudinous forms of discomfort or privation. 
Hence these appearances and sounds, whicli imply amity 
or enmity in those around, become symbolic of happineaa 
and misery ; so that eventually perception of the one set 
or the other can scarcely occur without raising a wave of 
pleasurable feeling or of painful feeling. The body of 
this wave is still substantially of the same nature as it waa 

' neresfter I hopo to elucidate nt length theso piionomocn of oiproBalon. 
For tlia preRont, I con rcfor oalj to auab further indications aa are oontBined 
iu two osBBjB on The Physiology of Langlitcr and the Origin and Function of 
Musie. 
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at first; for tliough in each of these nmltitudmons ex- 
periences a special set of facial and vocal signs has been 
connected with a special Bet of pleaaorea or pains, yet 
since these pleasnres or pains have been immensely varied 
in their kinds and comLinations, and since the signs that 
preceded them were in no two cases quite alike, it reanlts 
that to the last the consciousness produced remains as 
vague as it is volominons. The myriads of partially- 
aroused ideas resulting from past experiences are massed 
together and superposed, so as to form an aggregate in 
which nothing is distinct, bnt which has the character of 
being pleasurable or painful according to the natnre of 
its original components ; the chief difference "between this 
developed feeling and the feeling aroused in the infant 
being, that on bright or dark background forming the 
body of it, may now be sketched out in thought the par- 
ticular pleasures or pains which the particular circum- 
stances suggest as likely. 

What must bo the working of this process under the 
conditions of aboriginal Hf'e ? The emotions given to the 
yoimg savage by the natural language of love and hate in 
the members of liis tribe, gain first a partial defiriitcness 
in respect to his intercourse with his family and play- 
mates ; and he learns by experience the utility, in bo far 
as Iiis own ends are concerned, of avoiding courses which 
call from others manifestations of anger, and taking courses 
which call from them manifestations of pleasure. Not 
that he consciously generalizes. He does not at that age, 
probably not at any age, formulate his experiences in the 
general principle that it is well for him to do things which 
bring smiles from others, and to avoid doing things which 
bring frowns. Wiiat happens is, that having, in the way 
shown, inherited this connection between the perception 
of anger in others and the feeling of dread, and having 
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discovered that particular acta of hia bring on this anger, 
lie cannot subsequently tliink of committing one of these 
acts without thinking of the resulting anger, and feeling 
more or less of the resulting dread. He has no thought 
of the utility or inutility of the act itself ; the deterrent ia 
the mainly yague, but partially definite, fear of evil that 
may follow. Sa understood, the deterring emotion ia 
one that has grown out of csperiencos of utility, using that 
word in its ethical sense ; and if wo ask why this dreaded 
anger ia called forth from others, we shall habitually find 
that it is because the forbidden act entails pain some- 
where — is negatived by utility. On passing from the 
domestic injunctions to the injunctions current in the 
tribe, we see no lees clearly how these emotions produced 
by approbation and reprobation come to be connected in 
experience with actions that are beneficial to the tribe, 
and actions that are detrimental to the tribe ; and how 
there consequently grow up incentives to the one class of 
actions and prejudices against the other class. From early 
boyhood the young savage hears recounted the daring 
deeds of his chief — hears them in words of praise, and sees 
all faces glowing with admiration. From time to time 
also he listens while some one's cowardice is described 
in tones of scorn, and with contemptuous metaphors, and 
sees hira meet with derision and insult whenever ho 
appears. That is to say, one of the things that comes to 
be strongly associated in his mind with smiling faces, 
which are symbolical of pleasures in general, is courage ; 
and one of the things that comes to be associated in Lis 
mind with frowns and other marks of enmity, which form 
his symbol of unhappiuess, is cowardice. These feelings 
are not formed in him because he has reasoned Lis way 
to the trutli that courage is useful to the tribe, and, by 
iniphcatiou, to Limsclf, or to the truth that cowardice la a 



caTise of evil. In adnlt life he may, perhape, Bee this ; but 
he ecrtainlj does not see it at the time when bravery is 
thus aBSoeiated in Lis consciousness with all that is good, 
and cowardice with all that is bad. Similarly there are 
produced in liim feelings of inclination or repugnance 
toward other linos of conduct that have become estab- 
lished or interdicted, because they are beneficial or inju- 
rious to the tribe ; though neither the young nor the 
adalts know why they liave become established or 
interdicted. Instance the praiBOwortliiness of wife-steal- 
ing, and the vieiousness of marrying within the tribe, 

"Wo may now ascend a stage to an order of inecntivea 
and restraints derived from these. The primitive belief 
is that every dead man becomes a demon, who remains 
somewhere ut hand, may at any moment return, may give 
aid or do mischief, and is continually propitiated. Hence, 
among other agents whose approbation or reprobation is 
contemplated by the savage as a cousequenee of hia con- 
duct, are the spirits of his ancestors. When a child he is 
told of their deeds, now in triumphant tones, now in whis- 
pers of horror ; and the instilled belief tliat they may inflict 
some vaguely-imagined bnt fearful evil, or give some great 
help, becomes a powerful incentive or deterrent. Espe- 
cially does this happen when the narrative is of a chief, 
distinguished for his strength, his ferocity, his persistence 
in that revenge which the experiences of the savage make 
him regard as beneficial and virtaous. The conscioua- 
nesa that such a chief, dreaded by neighboring tribes, and 
dreaded, too, by members of his own tribe, may reappear 
and punish those who have disregarded his injunctions, 
becomes a powerful motive. But it is clear, in the first 
place, that the imagined anger and the imagined satisfac- 
tion of ihis deified chief are simply transfigured forms of 
the anger and satisfaction displayed by those around ; and 
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that the feelings accompanjingBuch imaginations have tlie 
eame original root in the experiences which liave associated 
an average of painful results with the manifestation of 
another's anger, and an average of pleasurahle results with 
the manifestation of another's Batiafaetion, And it is 
clear, ia the second place, that the actions thas forbidden 
and encouraged must ho mostly actions that are respec- 
tively detrimental and beneScial to the tribe ; since the 
successful chief is nsually a better judge than the rest, 
and has the preservation of the tribe at heart. Hence 
experiences of utility, cousciously or unconsciously organ- 
ized, underUe his injunctions ; and the sentiments which 
prompt obedience are, thongh very indirectly and witliout 
the knowledge of those who feel them, referable to expe- 
riences of utihty. 

This transfigured form of restraint, differing at first 
but little from the original form, admits of immense 
development. Accumulating traditions, growing in 
grandeur as they are repeated from generation to genera- 
tion, mate more and more superhuman the early-recorded 
hero of the race. His powers of inflicting punishment 
and giving happiness become ever greater, more multi- 
tudinous and varied; so that the dread of divino dia- 
pleasure, and the desire to obtain divine approbation, 
acquire a certain largeness and generality. Still the con- 
ceptions remain anthropomorphic. The revengeful deity 
continues to bo tliought of in terms of human emotions, 
and continues to be represented as displaying these emo- 
tions in human ways, iloreover, the sentiments of right 
and duty, so far as they have become developed, refer 
mainly to divine commands and interdicts ; and have 
little reference to the natures of the acta commanded or 
interdicted. In the intended offering up of Isaac, in the 
sacrifice of Jcphthah's daughter, and in the hewing to 
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pieces of Agag, as much as in the conutless atrocities coni- 
initt€!d from religious motives b_v other early historic 
races, we see that the morality and immorality of actions, 
Eis we understand them, are at £rst little recognized ; and 
that the feelings, chiefly of dread, which serve in place of 
them, are feehngs felt toward the unseen beings supposed 
to-issne the commands and interdicts. 

Here it will be said that, as just admitted, these are 
not the moral sentiments properly so called. This is true. 
They are simply sentiments that precede and make 
possible those highest sentiments which do not refer either 
to personal benefits or evils to bo expected from men, or 
to more remote rewards and pmiishments. Several com- 
ments are, however, called forth hy this criticism. One 
is, that if wo glance back at past beliefs and their correla- 
tive feelings, as shown in Dante's poem, in the mystery- 
plays of the middle ages, in St. Bartholomew massacres, 
in burnings for heresy, we get proof that in comparatively 
modern times right and wrong meant little else tlian sub- 
ordination or insubordination — to a divine ruler prhuarily 
and under him to a human ruler. Another is, that down 
to our own day this conception largely prevails, and ia 
even embodied in elaborate ethical worts — instance the 
"Eaaaya on the Principles of Morality," by Jonathan 
Dymond, which recognizes no ground of moral obHgation, 
eave the will of God as expressed in the current creed. 
And yet a further is, that while in sermons the torments 
of the damned and the joys of the blessed are set forth as 
the dominant deterrents and incentives, and while we 
have prepared for us printed instructions " how to make 
the best of both worlds," it cannot be denied that the 
feelings which impel and restrain men are still largely 
composed of elements like those operative on the savage— 
the dread, partly vague, partly specific, associated with 



the idea of reprobation, human and divine, and the eenso 
of satisfaction, partly vaguo, partly specific, associated 
with the idea of approbation, hnman and divine. 

But during tlie growth of that civilization which Las 
been made possible by these ego-altruistic eentimtaitB, 
there have been slowly evolving the altruistic sentiments. 
Development of these has gone on only as fast as society 
has advanced to a state in which the activities are mainly 
peaceful. The root of all the altruistic sentimenta is 
Bympathy ; and sympathy conld become dominant only 
when the mode of life, instead of being one that habitually 
inflicted direct pain, became one which conferred direct 
and indirect benefits; the pains inflicted being ni,iinly 
incidental and indirect. Adam Smith made a large step 
toward this truth when he recognized sympathy as giving 
rise to these superior controlling emotions. His "Theory 
of Moral Sentiments," however, reiuires to bo supple- 
mented in two ways. The natural process by which 
Bympathy becomes developed into a more and more im- 
portant element of human nature, has to be explained ; 
and there has also to be explained the process by which 
sympathy produces the highest and most complex of the 
altruistic sentiments — that of justice. Kespecting the 
first process, I can here do no more than say that bjtu- 
pathy may bo proved, both inductively and deductively, 
to be the concomitant of gregariousnesB ; the two having 
all along increased by reciprocal aid. Multiplication has 
ever tended to force into an association, more or less close, 
all creatures having kinds of food and supplies of food 
that permit association; and established psychological 
laws warrant the inference that some sympathy will 
inevitably result from habitual manifestations of feelings 
in presence of one another, and that the gregariousnefis 
being augmented by the increase of sympathy, further 



facilitates the development of sympathy. But there are 
n^ative and positive checks upon this development — 
negative, because sympathy cannot advance faster than 
intelligence advances, since it presupposes the power of 
interpreting the natural language of the various feelings, 
and of mentally representing those feelings ; positive, 
because the iutmediate needs of self-preservation are often 
at variance with its promptings, as, for example, during 
the pi-edatory stages of human progress. For explanations 
of the second process, I must refer to " The Principles of 
Psychology " (§ 202, first edition, and § 215, second edition) 
and to " Social Statics," Part II-, Chapter V.' Asking that 
in default of space these explanations may be taken for 
granted, let me here point out in what sense even sym- 
pathy, and the sentiments that result from it, are due 
to experiences of.utility. If we suppose all thought of 
rewards or pnnisliments, immediate or remote, to be left 
out of consideration, it is clear that any one wlio hesitates 
to inflict a pain because of tlie vivid representation of that 
pain which rises in his consciousness, is restrained, not by 
any sense of obligation or by any formulated doctrine of 
utility, but by the painful association established in him. 
And it is clear that if, after i-epeated experiences of the 
moral discomfort he has felt from witnessing the unhappi- 
ness indirectly caused by some of his acts, he is led to check 
himself when again tempted to those acts, the restraint is 
of like nature. Conversely with the pleasure-giving acts : 
repetitions of kind deeds, and experiences of the sympa- 
thetic gratifications that follow, tend continually to make 
stronger the association between Bucli deeds and feelings 
of happiness. 

i I mnj odd that in " Sooinl Statica," CLsptcr XXX., I have indicated, in 
a gcnarul way, the causes of the dovelopment nrajinpathy uid the rcBtn^t' 
upon ita clBveloiimunt— confining tho discussioo, however, to the oaso of the 
Imrnnn nicu, loy Bubjecl liuiitinf ma to thut. Tho nccompBnyiiig teleology I 
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Eventually these experiences may be consciously gen- 
eralized, and there may result a deliberate pursuit of the 
Bympathetie gratifications. There may also couie to be 
distinctly rceof;riized the truths that the remoter results 
are respectively detrimental and beneficial — that due 
regard for others is conducive to ultimate peraonal welfare 
and disregard of others to ultimate personal disaster ; and 
then there may become current such summatioua of expe- 
rience aa "honesty is the best policy." But so far from 
regarding these intellectual recognitions of utility aa 
preceding and causing the moral sentiment, I regard the 
moral eentiraent as preceding such recognitions of utility, 
and mabiug tliem possible. "The pleasures and pains 
directly resulting in experience from sympathetic and 
unsympathetic actions, had first to be slowly associated 
with such actions, and the resulting incentives and de- 
terrents frequently obeyed, before there could arise the 
perceptions that sympathetic and unsympathetic ac- 
tions are remotely beneficial or detrimental to the actor ; 
and they had to be obeyed still longer and more gen- 
erally before there could arise the perceptions that they 
are socially beneficial or detrimental, "When, however, 
the remote effects, personal and social, have gained 
general recognition, are expressed in current maxims, 
and lead to injunctions having the religious sanction, 
the sentiments tliat prompt sympathetic actions and 
check unsympathetic ones are immensely strengthened 
by their alliances. Approbation and reprobation, divine 
and human, come to be associated in thought with 
tlie sympathetic and unsympathetic actions respectively. 
Tlie commands of the creed, the legal penalties, and 
the code of social conduct, unitedly enforce them; 
and every child as it grows up, daily has impressed 
on it, by the words and faces and voices of those around, 
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the antlioritj of these highest principles of conduct. And 
now we may see why there arises a belief in the special 
Bacredness of these highest principles, and a sense of the 
Eux>reine authority of the altrnistie sentimenta answering 
to them. Many of the actions which, in early social 
states, received the religious sanction and gained public 
approbation, had the drawback that such sympathies as 
existed were outraged, and there was hence an imperfect 
satisfaction. "Whereas these altrnistic actions, while simi- 
larly having the religious sanction and gaining public 
approbation, bring a sympathetic consciousness of pleas- 
ure given or of pain prevented ; and beyond this, bring 
a sympathetic consciousness of human welfare at large, as 
being furthered by making altruistic actions habitual. 
Both this special and this general sympathetic conscious- 
ness become stronger and wider in proportion as the 
power of mental representation increases, and the imagi- 
nation of consequeneea, immediate and remote, grows 
more vivid and comprehensive. Until at lengtli these 
altruistic sentiments begin to call in question the au- 
thority of those ego-altruistic sentiments which once ruled 
unchallenged. They prompt resistance to laws that do 
not fulfil the conception of justice, encourage men to 
brave the frowns of their fellows by pursuing a course at 
variance with customs that are perceived to be socially 
injurious, and even cause dissent from the current re- 
ligion ; either to tlio extent of disbelief in thoso alleged 
divine attributes and acts not appioved by this supreme 
moral arbiter, or to the extent of entire rejection of a 
creed which ascribes such attributes and acts. 

Much that is required to make this hypothesis com- 
plete must stand over until, at the close of the second 
volume of " The Principles of Psychology," I have space 
for a full exposition. What I have said will make it 



30 M0EAL8 AND MOEAL SENTIMENTS. 

sufficiently clear that two fundamental errors have been 
made in the interpretation put upon it. Both Utility and 
Experience have been construed in senses much too nar- 
row. Utility, convenient a word as it is from its com- 
prehensiveness, has very inconvenient and misleading 
implications. It vividly suggests uses and means and 
proximate ends, but very faintly suggests the pleasures, 
positive or negative, which are the ultimate ends, and 
which, in the ethical meaning of the word, are alone con- 
sidered ; and, further, it implies conscious recognition of 
means and ends — implies the deliberate taking of some 
course to gain a perceived benefit. Experience, too, in its 
ordinary acceptation, connotes definite perceptions of 
causes and consequences, as standing in observed relations, 
and is not taken to include the connections formed in 
consciousness between states that recur together, when 
the relation between them, causal or other, is not per- 
ceived. It .is in their widest senses, however, that I 
habitually use these words, as will be manifest to every 
one who reads the " Principles of Psychology ; " and it is 
in these widest senses that I have used them in the letter 
to Mr. Mill. I think I have shown above that, when they 
are so understood, the hypothesis briefly set forth in that 
letter is by no means so indefensible as is supposed. At 
any rate, I have shown — ^what seemed for the present 
needful to show— rthat Mr. Hutton's versions of my views 
must not be accepted as correct. 



n. 

THE ORIGIN OF ANIMAL-WORSHIP. 

[FROM THE FORTNIGHTLY REVIEW, MAT, 18Ta] 




Mr. MoLesnan's recent essays on the "Woraliip of 
Animals and Plants liave done mucli to elucidate a very 
obscure subjeet. Ey pursuing in tliia case, as before in 
another case, the truly Bclentific method of comparing tlie 
phenomena presented by existing uncivilized races with 
tLoso which the early traditions of civilized races present, 
he has rendered both more comprehensible than they were 
before. 

It seems to me, however, that Mr. McLennan gives 
bat an indefinite answer to the essential question — IIow 
did the worship of animals and plants arise? Indeed, in 
his concluding paper, he expressly leaves this problem 
without a solution ; saying that his " is not an hyjwthesis 
cjtplanatory of the origin of Totemisin, he it remembered, 
but an hypothesis explanatory of the animal and plant 
worship of the ancient nations." So that we have still to 
ask— "Wliy have savage tribes bo generally taken animals 
and plants and other things as their totems ? What can 
have induced this trihe to ascribe special sacrcdness to one 
creature, and that tribe to another ? And if to these ques- 
tions the general reply is, that each tribe considers itself 
to be descended from the object of its reverence, then 
there presses for answer the further question — How came 
BO Btrange a notion into existence ? If this notion occurred 
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in one case only, wo might set it down to some wliim of 
thought or some illusive occurrence. But appearing as it 
does with multitudinous variations among so many un- 
civilized races in different parts of the world, and having 
left equally numerous traces in the superstitions of the 
extinct civilized races, we cannot assume any special or 
exceptional cause. Moreover, the general cause, whatever 
it may be, must be such as does not negative an aboriginal 
intelligence essentially like our own. After studying the 
■ grotesque beliefs of savages, we are apt to suppose that 
their reason is not as our reason. But this supposition is 
inadmissible. Given the amount of knowledge which 
primitive men possess, and given the imperfect verbal 
symbols used by them in speech and thought, and the con- 
clusions they habitually reach will be those that are relor- 
tvvely the most rational. This must be our postulate; 
and, setting out with this postulate, we have to ask how 
primitive men came so generally, if not universally, to be- 
liev(3 themselves the progeny of animals or plants or inani- 
mate bodies. There is, I believe, a satisfactory answer. 

The proposition with which Mr. McLennan sets out, 
that totem-worship preceded the worship of anthropomor- 
phic gods, is one to which I can yield but a qualified as- 
sent. It is true in a sense, but not wholly true. If the 
words " gods " and " worship " carry with them their or- 
dinary definite meanings, the statement is true ; but if 
their meanings are widened so as to comprehend those 
earliest vague notions out of which the definite ideas of 
gods and worship are evolved, I think it is not true. The 
rudimentary form of all religion is the propitiation of dead 
ancestors, who are supposed to be still existing, and to be 
capable of working good or evil to their descendants. As 
a preparation for dealing hereafter with the principles of 



Bociologj', I Lave, for some years past, directed uincli at- 
tention to the modes of thouglit curreut in the eimpler 
haman societies ; and evidence of many kinds, furnished 
by all varieties of uncivilized men, has forced on me a 
conclusion Larmonizing with that lately expressed in thia 
Eeview by Prof. Huxley — namely, that the savage, con- 
ceiving a corpse to be deserted by the active personality 
,who dwelt in it, conceives this active personality to be 
still existing, and that his feelings and ideas concerning . 
it form tho basis of his superstitions. Everywhere we find 
expressed or implied the belief that each person is double ; 
and that when he dies, his other eelt^ wliether remaining 
near at hand or gone tkr away, may return, and continues 
capable of injuring his enemies and aiding liis friends,' 

1 A oritical reflder may miee an objeotiou. If aniaml-worsLIp ia to lia ra- 
tionnlly inCerptBtcd, haw oon the intiirprcUtioii Bet out b; aasiimiiig a belief 
Id (he apiriEa of doiul itnwBtors — a beliefvliich just as muoh requires eipluia- 
tjonl DoubtlasB there isbEreawide gap in thd urgnineDt. 1 hope eveDtunllf 
to fill it up. Here, out of mau; exporioneoB vhieh conspire to gonorato this 
helisf, I can but briefly indicate the leading ones : 1. It is not impoBBible (bat 
kin shadow, following him everywheco, and raoving as lie movea, may liava 
BomBBmall share id giving ta the^vage a vague idea of hia duality. It Deeda 
but to watcli a child's interest in the movemeats of itji shadotr, aud tonmem- 
bar that at first a shadow cauDOt bo interpreted as a oegation of light, but is 
looked upon as an entity, to poroeive that tho savage may very poHSibly coo- 
sider it bs a apooiflo sometliiDg which forms part of hioi. S. A much more 
decided anggostion of the aamo kind ia ILkaly to result Siom the reSeotioa of 
his faes andfiguio in water ; imitatiDg him as it doas in his form, colors, mo- 
tiona, grlmaoea. When we remember that not unfVequently a aavogo objecta 
to have his portrait takco, becaose he thinks whoever carries away b represen- 
tation of him oarries away some part of bis bciug, will see how probable it ia 
thst ho thinks his double in the water ia a roality ia some way belonging to 
him. S. Echoes must greatly tend to oonfina tho idea of duality otbarwisu 
arriTod at. Incapabla aa ho is of uudorstauding their natural origin, tho 
primitive man neoossarily ascribes tbem to living beings— buings who mook 
him and eiudo his search, i. The snggentions rcHulting from ihaso and other 
physical phenDmBDa aro, hawovei, seoandary in importance. The root of tbis 
bcUef Id another self lies in Cho exporioDce of droams. The diatlnotion so 
easily made liy us between our life in dreBms and oar real life, is one which 
the savage raoogniioa in but a vngae way ; and be cannot exproas oven that 
^laiUjIlDn wMcb Lepercuvcs. When he awakes, and to those who have seen 
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But how out of tlie desire to propitiate this second per- 
sonality of a deceased man (the worda " ghost " or " spirit " 
are somewhat mieleading, since the eavage believes that 
the second personality reappears in a form equally tan- 
gible with the liret) does there grow up the worship of 

liim lying quietly bbIcbp, dcBcribos wliore ho has hacD, end what he hns done, 
Ilia ntdo langiiiige fails to state the difference between Aeeiag nad droamiiij; 
that he aav, doing and drCBming that he did. From this iasdcquaey of hia 
luDgua^ it Dot only reaalts that he cannot truly ropreseut this dilFeroiioo to 
others, but alao that ho coimot truly represent it to himaalf. nenee, in the 
ftbBBUoe of an altomntive intErprelalion, his boliof, and that of those towbom 
lie tells bis adventures, is tbat liU other self bos been away and aame bock 
when he awoke. And thia belief, which wa find among vorioua esistiog asT- 
age tribes, wo equally find in the traditions of the oarly civiliieil raoea. 
S. The coEoeption of another self capable of going awny and returning, re- 
oeivea what to the savago must seem oonclusiye verifioationa from the abnor- 
mal Buspeaslons of conseiouenssa, and derangements of oonaciouaness, that 
CG^usffi-onally occur in mambera of liia tribe, Ono who bas fiunled, and cannot 
be immediately brought back to hlmaelf (note tho sigoiflcancfl of our own 
phraaoB " returning to himself," etc) as a sleeper can, shows blm a state in 
whieU the other self has been away ibr a time beyond recall. Still more ia 
this prolonged abaenao of tlio other self shown 'I'm in caaea of apoplexy, eato- 
lepsy, and other forms of auspendod animation. Here for hours the other 
self persistn in remaining away, and on rotaroing refiiBeB to say where ha has 
been. Further verification ia nlTorded by every epUeptie subject, into whoso 
body, during tho absenco of the other Half, aeme enemy haa entered ; for how 
else does it happen that the other self on returning denies all knowledge of 
what his body has been doing I And tbU suppoaitlon that tho body has been 
"poaaesBcd" by some other being, ia confirmed by the phenomena of som- 
nambuliam and insanity. 6, What, then, ia the interpretation inevitably put 
upon death I Tbe other self has habitually retumcd after sleep, which aunn- 
lates death. It has returned, too, after fainting, which ^mnlatea death mach 
more. It has even returned after the rigid state of esCalepey, which simulates 
death very greatly. 'Will it not return also alter this still mors prolonged 
quicacenca and ligidltyl Clearly itis quits posBible — qaite piobahle even. 
The dead man's other self is gone away for along time, but it still exists Bome- 
where, far or near, and may at any moment come book to do all he Boid ho 
would do. Hence tha voriona burial-rites — the placing of weapona and valu- 
ables along with the body, the daily bringing of food to it, etc. I hope here- 
after to show that, with such knowledge of tbe facta as ho has, thia interpreta- 
tion is the moat reaaonabla tho savage can arrive at. Lot me here, boweier, 
by way of slxowing how clearly the facta bear out thia view, give one illustra- 
tion out of many. " The earemonies with which they [the Voddaha] invoke 
them [the shades of the dead] an fovr as thsj are elmplo. The most common 
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animals, plants, and inanimate objects? Very simply. 
Savages liaLitually distinguish individuals by names tbat 
are either directly suggestive of some personal trait or fact 
of personal history, or else express an observed community 
of character with some well-inown object. Such a gene- 
sis of individual names, before surnames have arisen, is 
inevitable ; and how easily it arises wD shall see on re- 
membering that it still goes on in its original form, even 
when no longer needful. I do not refer only to the sig- 
nificant fact that in some parts of England, as in the nail- 
making districts, nicknames are universal, and surnames 
scarcely recognized; but I refer to the genera! nsage 
among both children and adults. The rude man is apt to 
be known as " a bear • " a sly fellow, as an " old fox ; " a 
hypocrite, as " the crocodile." Names of plants, too, are 
used ; as when the red-haired boy is called " carrots " by 
his school-fellows. Nor do we lack nicknames derived 
from inorganic objects and agents : instance that given by 
Mr, Carlyle to the elder Sterling — "Captain Whirlwind." 
Now, in the earliest savage state, this metaphorical uam- 

JB tho following ; Ad arrow is flsod upright in the ground, Bud tho Veiidali 
daocSB elotrl; round it, chsntinj^ this invooation, wliich is almoat musical in 
its rbytlim : 

" Mil mija, m& mijr, mil dey^ 
Tcpaiig Kof ichetlJ mitligun yundAliI" 
" My depBrted one, my departed one, my God I 
Wlioro art thon wandoriog J " 

" Tbi9 JQTomtion sppeorB to be CEed on all occoEiaDs wlion the mtcrvantinn 
of tbo gUDrdiim epirita is rtujairad in sickness, preparatory to huntini;, etc, 
Somotimos la tho latter esse, a portion of tLe fleeti of tbe gumD is promised as 
a votive offering, in the evonC of tho chase hoing Buccoasfy ; and tbuy helieva 
that the spirits nill appeur to them in dreams and tell them vhero to hnnt. 
Boroelimea they ooofc food and place it ia tho dry bed of a river, or Bome other 
Becluded spot, and then coll on their dcceoied sncestorlb]' naiDO, 'Come and 
partake of this 1 Give us malnlcnanoo es you did nben living I Come, nbcro- 
Boovor you may be, on a tree, on a rook, in the forest, came ! ' And dance 
round the food, half cbenliag half ahouting the invocation." — ^iify, IWinfc 
Mh. Soe., London, N. S., u., p. SOI. 
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ing will in most cases commence afresh in eacli generation 
— j^must do so, indeed, until surnames of some kind have 
been established. I say in most cases, because there will 
occur exceptions in the cases of men who have distin- 
guished themselves. If " the Wolf," proving famous in 
fight, becomes a terror to neighboring tribes, and a domi- 
nant man in his own, his sons, proud of their parentage, 
will not let fall the facif that they descended from the 
Wolf; nor will this fact be forgotten by the rest of the 
tribe who held " the Wolf" in awe, and see some reason 
to dread his sons. In proportion to the power and celeb- 
rity of the Wolf will this pride and this fear conspire to 
maintain among his grandchildren and great-grandchil- 
dren, as well as among those over whom they dominate, 
the remembrance of the fact that their ancestor was the 
Wolf. And if, as will occasionally happen, this dominant 
family becomes the root of a new tribe, the members of 
this tribe will become known to themselves and others as 
the Wolves. 

We need not rest satisfied with the inference that this 
inheritance of nicknames will take place : there is proof 
that it does take place. As nicknaming after animals, 
plants, and other objects, still goes on among ourselves, so 
among ourselves does there go on the descent of nicknames. 
An instance has come under my own notice on an estate 
in the West Highlands, belonging to some friends with 
whom I frequently have the pleasure of spending a few 
weeks in the autumn. "Take a young Croshek," has 
more than once been the reply of my host to the inquiry, 
w^ho should go with me when I was setting out salmon- 
fishing. The elder Croshek I knew well ; and supposed 
that this name, borne by him and by all belonging to him, 
was the family surname. Some years passed before I 
learned that the real sui^name was Cameron; that the 



father Wiia called Crosbek, after the name of his cottaye, 
to distinguish liim from other Camerons employed about 
the promiaes; and that his children had come to be simi- 
larly distinguished. Though here, as very generally in 
Scotland, the nickname waa derived from the place of 
residence, yet bad it been derived from an animal, the 
process would have been the same — inheritance of it would 
have occurred just aa naturally. Not even for this small 
link in the argument, however, need we depend on infer- 
ence : there ia fact to boar us out. Mr. Bates, in bis " Nat- 
uralist on the Kiver Amazon " (2d ed., p. 376), describ- 
ing three half-castes who accompanied him on a hunting 
trip, Bays: "Two of them were brothers— namely, Joao 
(John) and Zephynno Jabnt£; Jabuti, or tortoise, being a 
nickname whicli their father had earned for his slow gait, 
and which, as ia usual in this country, had descended as 
the surname of the family." Lot me add the statement 
made by Hr. "Wallace respecting this same region, that 
" one of the tribea on the river lainna ia called ' Jurupari ' 
(Devila). Another is called ' Ducks ; ' a third, ' Stare ; ' 
a fourth, ' Mandiooca.' " Putting tboae two statoments 
together, can there be any doubt about the* genesis of these 
tribal names ! Let the tortoise become sufficiently distin- 
gnished (not necessarily by superiority — great inferiority 
may occasionally suffice) and the tradition of descent from 
liim, preserved by his descendants themselves if he waa 
superior, and by their contemptuous neighbors if he waa 
inferior, may become a tribal name.' 

■ aincB tUo fotogoing pBgos worn irritton, my nttontion litis boon drown by 
Sir John Lnbbuclc to n paasiige in the appenilii to tliB seoocd edition of " Pru- 
bSatorio T'idibb," innhich be baa indicatsilthia derivation of tribal nninfis. llu 
says ; " la endeavoring to aocount for the worship of animnla, wo mnal remem- 
ber that luunea are Tory fhiqUDtitly takoa &0111 them. The children and ful- 
lowpra of n nmn called the Bear or the Lion would maka that tribal name. 
Hence tho anlmol it«elf would be first roflpeoted, atlant worahipped." Of the 
gOQoflis of Ihifl worBhlp, however, Sir John Lubbookdoea not give onyspoclflc 
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"But thia," it will bo aaid, "does not amount to an 
explanation of animal- w or ship." Trne : a third factor 
remains to be epecified. Given a belief in the still-exist- 
ing other self of the deceased ancestor, who must be pro- 
pitiated ; given this survival of hia metaphorical name 
among his grandchildren, great-grandchildren, etc. ; and 
the further requisite is that the distinction between meta- 
phor and reality shall ha forgotten. Let the tradition of 
the ancestor fail to ieep clearly in view the fact that he 
was a man called the Wolf — let liim be habitually spoken 
of as the Wolf, just as when alive ; and the natural mis- 
take of taking the name literally will bring with it, firstly, 
a belief in descent from the actual wollj and, secondly, a 
treatment of the wolf in a manner likely to propitiate 
liim — a manner appropriate to one who may be the other 
self of the dead ancestor, or one of the kindred, and there- 
fore a friend. 

That a misunderstanding of thia kind will Jiaturally 
grow up, becomes obvious when wo hear in mind the great 
indefiniteness of primitive language. Aa Prof. Max Miil- 
ler says, respecting certain misinterpretations of an oppo- 
site kind : " Tliese metaphors .... would become mere 
names handed down in tlie conversation of a family, un- 
derstood perhaps by the grandfather, familiar to the father, 
but strange to the son, and misunderstood by the grand- 
son." We have ample reason, then, for thinking that 
such misinterpretations are likely to occur. Nay, we may 
go further. We are justiiied in saying that they are cer- 
tain to occur. Por undeveloped languages contain no 
words capable of indicating the distinction to be kept in 
view, In the tongues of existing inferior races, only eon- 

oxplunutiou. Apparcatlj be inclinea to tho bclinf, tucitlj- Rdoptcd filao ij 
Mr. MoLoaQan, that nainiol-woraliip is Jerii-ad from an originnl Feticliism, 
of which it ia o. more dovdopod form, Aa will shortly bo Beon, I lako a differ- 
ent view of its origin. 
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Crete objects and acts are expressible. The Australians 
have a name for each kind of tree, but no name for tree 
irrespective of kind. And though some witnesses allege 
that their vocabulary is not absolutely destitute of generic 
names, its extreme poverty in such is unquestionable. 
Similarly with the Tasmanians. Dr. Milligan says they 
" had acquired very limited powers of abstraction or gen- 
eralization. They possessed no words representing ab- 
stract ideas; for each variety of gnm-tree and wattle-tree, 
etc, etc., they had a name, but they had no equivalen*jbr 
the expression, ' a tree ; ' neither could they express ab- 
stract qualities, snch as hard, soft, warm, cold, long, short, 
round, etc. ; for ' hard,' they would say ' like a stone,' fur 
' tall,' they would say ' long legs,' etc., and for ' round,' 
they said ' like a ball,' ' like the moon,' and bd on, usually 
suiting the action to the word, and confirming, by some 
sign, the meaning to he nnderstood." ' Now, even mak- 
ing allowance for over-statement here (which seems need- 
ful, since the word " long," said to be inexpressible in the 
abstract, subsequently occurs as qualifying a concrete in 
the expression, "long legs"), it is sufficiently manifest 
that so imperfect a language must fail to convey the idea 
of a name, as something separate from a thing ; anu that 
stiU less can it be capable of indicating the act of naming. 
Familiar use of such partially abstract words as are appli- 
cable to all objects of a class, is needful before there can 
be reached the conception of a name — a word symbolizing 
the symbolic character of other words ; and the conception 
of a name, with its answering abstract term, muet he long 
current before the verb to name can arise. Hence, among 
tribes with speech so rude, it will be impossible to trans- i 
mit the tradition of an ancestor named the Wolf, as dia-.l 
tingnished from the actual wolf. The children audgr.iud-l 
' Proo. Eojal Soo. Tnamanln, iii., p. 280, 
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children who saw him will not be led into error ; but in 
later generations, descent from the Wolf will inevitably 
come to mean descent from the animal known by that 
name. And the ideas and sentiments which, as above 
shown, naturally grow up around the belief that the dead 
parents and grandparents are still alive, and ready, if pro- 
pitiated, to befriend their descendants, will be extended 
to the wolf species. 

Before passing to other developments of this general 
view, let me point out how not simply animal-worship is 
thus accounted for, but also the conception, so variously 
illustrated in ancient legends, that animals are capable 
of displaying human powers of speech and thought and 
action. Mythologies are full of stories of beasts and birds 
and fishes that have played intelligent parts in human 
affairs — creatures that have befriended particular persons 
by giving them information, by guiding them, by yielding 
them help ; or else that have deceived them, verbally or 
otherwise. Evidently all these traditions, as well as those 
about abductions of women by animals and fostering of 
children by them, fall naturally into their places as re- 
sults of the habitual misinterpretation I have described. 

The probability of the hypothesis will appear still 
greater when we observe how readily it applies to the 
worship of other orders of objects. Belief in actual de- 
scent from an animal, strange as we may think it, is one 
by no means incongruous with the unanalyzed experiences 
of the savage ; for there come under his notice many 
metamorphoses, vegetal and animal, which are apparently 
of like character. But how could he possibly arrive at so 
grotesque a conception as that the progenitor of his tribe 
was the sun, or the moon, or a particular star ? No ob- 
servation of surrounding phenomena affords the slightest 
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suggestion of any snch possibility. But by the inlieritanco 
of nicknames that are eventiially mistaken for the names 
of the objects from which they were derived, the belief 
readily arises — is sure to arise. That the names of heav- 
enly bodies will furnish metaphorical names to the un- 
civilized, is manifest. Do we not oni-selves call a distin- 
guished siuger or actor a star ? And have we not in poems 
nnmerouB comparisons of men and women to the sun and 
moon; as in "Love's Labour's Lost," where the princess 
13 called " a gracious moon," and as in " Henry Till.," 
where we read — " Those suns of glory, those two lights 
of men?" Clearly, primitive men will be not unlikely 
thus to speak of the chief hero of a auccessful battle. 
When we remember how the arrival of a triumphant war- 
rior must affect the feelings of his tribe, dissipating clouds 
of anxiety and irradiating all faces with joy, we shall see 
that the comparison of him to tlie sun is extremely natural ; 
and in early speech this comparison can be made only by 
calling him the sun. As before, then, it will happen that, 
thi-ough a confounding of the metaphorical name with the 
actual name, his progeny, after a few generations, will bo 
regarded by themselves and others as descendants of the 
sun. And, as a consequence, partly of actual inheritance 
of the ancestral character, and partly of maintenance of 
the traditions respecting the ancestor's achievements, it 
will also naturally happen that the solar race will be con- 
sidered a superior race, as we find it habitually is. 

The origin of other totems, ec^ually strange if not even 
stranger, is similarly accounted for, though otherwise un- 
accountable. One of the New-Zealand chiefs claimed as 
his progenitor the neigbborhig great mountain, Tongnriro. 
This seemingly- whimsical belief becomes intelligible when 
we observe bow easily it may have arisen from a nick- 
name. Do we not ourselves sometimes speak figm-atively 
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of a ta.ll, fat man as a mouutain of flesh } And, among a 
people prone to speak in still more concrete terma, would 
it not liappen tliat a chief, remarkable for liis great bnlk, 
would be nicknamed after tbo Lighest mountain within 
sight, because he towered above other men as this did 
above surroundinj^ hilla? Such an occurrence is not sim- 
ply possible, but probable. And, if so, the confusion of 
metaphor with fact would originate this surprising gene- 
alogy. A notion perhaps yet more grotesque, thus re- 
ceives a satisfactory interpretation. "What could have put 
it into the imagination of any one that he was descended 
from the dawn ? Given tho extremest credulity, joined 
with the wildest fancy, it would still seem requisite that" 
the ancestor Bbould be conceived as an entity; and the 
dawn is entirely without that definiteness and compara- 
tive constancy which enter into the conception of an 
entity. Bnt when we remember that " the Dawn " is a 
natural complimentary name for a beautiful girl opening 
into womanhood, tho genesis of the idea becomes, on the 
above hypothesis, quite obvious. 

Another indirect verification is that we thus get a 
clear conception of Fetichism in general. Under the feti- 
chistic mode of thought, surrounding objects and agents 
are regarded as having powers more or less definitely per- 
sonal in their natures. And the current interpretation is, 
that human intelligence, in its early stages, is obliged to 
conceive of their powers under this form. I have myself 
hitherto accepted this interpretation ; though always with 
a sense of dissatisfaction. This dissatisfaction was, I 
thinlt, well grounded. The theory is scarcely a theory 
properly bo called; but rather, a restatement in other 
words. Uncivilized men do habitually form anthropo- 
morphic conceptions of surrounding things; and this obr 
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served general fact ia transformed into tlie theory that at 
first tliey must so conceive them — a theory for wiiieli the 
psychological jastification attempted, seems to me inade- 
quate. From our present Btaud-point, it becomes mani- 
fest that Fetichiam is not primary but secondary. "What 
has been said above almost of itself shows this. Let us, 
however, follow out the steps of its genesis. Respecting 
the Tasraanians, Dr. Milligan says : " The names of men 
and women were taken from natural ohjects and occur- 
rences aronnd, as, for instance, a kangaroo, a gum-tree, 
snow, hail, thunder, the wind, flowers in blossom, etc." 
Surrounding objects, then, giving origin to names of per- 
Bous, and being, in the way shown, eventually mistaken 
for the actual progenitors of those who descend from per- 
sons nicknamed after them, it results that these surround- 
ing objects come to be regarded as in some manner pos- 
sessed of personalities like the human. He whose family 
tradition ia that his ancestor was " the Crab," will eonceivo 
the crab as having a disguised inner power like his own ; 
and alleged descent from " the palm-tree " will entail be- 
lief in Bome kind of consciousness dwelling in the palm- 
troe. Hence, in proportion as the animals, plants, and 
inanimate objects or agents that originate names of per- 
sons, become numerous (which they will do in proportion 
as a tribe becomes large and the number of persons to be 
distinguished from one another increases), multitudinous 
things around will acquire imaginary perfioualities. And 
so it will happen that, as Mr. McLennan says of the Fee- 
jeeana : " Vegetables and stones, nay, even tools and weap- 
ons, pots and canoes, have souls that are immortal, and 
that, like the souls of men, pass on at laat to Mbulu, the 
abode of departed spirits." Setting out, then, with a be- 
lief in the still-living other self of the dead ancestor, the 
alleged general cause of misapprehension affords us an 
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intelligible origin of the feticliistic conception ; and we 
are enabled to see how it tends to become a general, if 
not a universal, conception. 

Other apparently inexplicable phenomena are at the 
same time divested of their strangeness. I refer to the^ 
beliefs in, and worship of, compound monsters — ^impossible 
hybrid animals, and forms that are half human, half brutal. 
The theory of a primordial Fetichism, supposing it other- 
wise adequate, yields no feasible solution of these. Grant 
the alleged original tendency to think of all natural agen- 
cies as in some way personal. Grant, too, that hence may 
arise a worship of animals, plants, and even inanimate 
bodies. Still the obvious implication is that the worship 
so derived will be limited to things that are, or have been, 
perceived. Why should this mode of thought Igad the 
savage to imagine a combination of bird and mammal ; 
and not only to imagine it, but worship it as a god ? If 
even we admit that some illusion may have suggested the 
belief in a creature half man, half fish, we cannot thus 
explain the prevalence among Eastern races of idols repre- 
senting bird-headed men, men having their legs replaced 
by the legs of a cock, and men with the heads of elephiants. 

Carrying with us the inferences above drawn, how- 
ever, it is a manifest corollary that ideas and practices of 
these kinds will arise. When tradition preserves both 
lines of ancestry — when a chief, nicknamed the Wolf, car- 
ries away from an adjacent tribe a wife who is remem- 
bered either under the animal name of her tribe, or as a 
woman ; it will happen that if a son distinguishes him- 
self, the reir ombrance of him among his descendants will 
be that he was born of a wolf and some other animal, or 
of a wolf and a woman. Misinterpretation, arising in the 
way described from defects of language, will entail belief 



ID a. creature uniting the attributes of the two ; and if the 
tribe grows into a soeietj, representations of such a crea- 
ture will liecome objects of worship. One of the cases 
cited bj Mr. McLennan may here bo repeated in illustra- 
tion. " The Btorj of the origin of the Dikokameuni Kir- 
gheez," they say, " from a red greyhound and a certain 
queeti with her forty handmaidens, is of ancient date." 
Now, if " the red greyhound " was the nickname of a man 
e;rtreinely swift of foot (celebrated runners have been 
fiimilarly nicknamed among ourselves), a story of this 
kind would naturally arise ; and if the metaphorical namfe 
was mistaken for the actiial name, there might result, as 
the idol of the race, a compound form appropriate to the 
atory. We need not be surprised, then, at finding among 
the Egyptians the goddess Paslit represented as a woman 
with a lion's liead, and the god Month as a man with the 
head of a hawk. The Babylonian gods — one having the 
form of a man with an eagle's tail, and another uniting a 
hnman bust to a fisb's body — no longer appear such ua- 
aecountable conceptions. We get feasible explanations, 
too, of scnlptures representing sphinxes, winged human- 
lieaded bulla, etc. ; as well as of the stories about centaura, 
6atyrs, and the rest. 



Ancient myths in general tims acquire meanings con- 
siderably different from tliose ascribed to them by com- 
parative mythologiats. Though these last may be in part 
correct, yet if the foregoing argument is valid, they can 
scarcely be correct iu their main outlines. Indeed, if we 
read tlie facts the other way upward, regarding as sec- 
ondary or additional the elements that are said to be pri- 
mary, while we regard as primary certain elements which 
are considered as accretions of later times, we shall, I 
think, be nearer the truth. 
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TliQ current tlieory of the myth is that it has grown 
out of the habit of Bjmbolizing natural agents and pro- 
cesses, in terms of human personalities and actions. Now, 
it may in the first place be remarked that, though sjm.- 
bolization of this kind is common enough among civilized 
races, it is not common among races that are the moat 
uncivilized. By existing savages, surrounding objects, 
motions, and changes, are habitually used to convey ideas 
respecting human transactions. It is by no means so 
much the habit to express by the doings of men the course 
of natural phenomena. It needs but to read the speech 
of an Indian chief to see that just as primitive men name 
ono another metaphorically after surrounding objects, so 
do they metaphorically describe one another's doings as 
though they were the doings of natural objects. But as- 
suming a contrary habit of thought to be the dominant 
one, ancient myths are explained as results of the primi- 
tive tendency to symbolize inanimate things and their 
changes, by human beings and their doings. 

A kindred difficulty must be added. The change of 
verbal meaning from which the myth is said to arise, is a 
change opposite in kind to that which prevails in the 
earlier stages of linguistic development. It implies a 
derivation of the concrete from the abstract ; whereas at 
first abstracts are derived only from concrotes : the con- 
creting of abstracts being a subsequent process. In tho 
words of Prof, Max Miiller, there are " dialects spoken at 
the present day which have no abstract nouns, and the 
more we go back in the history of languages, the smaller 
we find the number of these useful expressions " (" Chips," 
vol. ii., p. 54) ; or, as he says more recently : " Ancient 
words and ancient thoughts, for both go together, have 
not yet arrived at that stage of abstraction in which, for 
instance, active powers, whether natural or supernatural, 
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can be represented in any bat a personal and more or lesa 
human form." {Fraaet's Magasine, April, 1870.) Here 
tbe concrete is represented as, original, and the abstract 
as derivative. Immediately afterward, however, Prof. 
Max Mtiller, Jiaving given as examples of abstract noimB, 
" day and night, spring and winter, dawn and twilight, 
storm and thmader," goes on to argue that, " as long as 
people tbonght in language, it was simply impossible to 
speak of morning or evening, of spring and winter, with- 
out giving to these conceptions ■ something of an indi- 
vidual, active, sexual, and at last personal character." 
(" Chips," etc., vol. ii,, p. 55.) Here tlie concrete is de- 
rived from the abstract — the personal conception is repre- 
sented as coming after the impersonal conception ; and 
throngb such transformation of the impersonal into the 
personal, Prof. Max Miiller considers ancient myths to 
have arisen. How arc these propositions reconcilable? 
One of two things ranst be said : If originally there were 
none of these abstract nouns, then the earliest statements 
respecting the daily course of Nature were made in con- 
crete terms — the personal elements of the myth were the 
primitive elements, and the impersonal expressions which 
are their equivalents came later. If this is not admitted, 
then it must be held that, until after there arose these ab- 
stract nouns, there were no current statements at all 
respecting these most conspicuous objects and changes 
wliich the heavens and the earth present; and that tlie 
abstract nouns having been somehow formed, and rightly 
formed, and used without personal meanings, afterward 
became personalized — a process the reverse of that which 
oliaracterizes early linguistic progress. 

No such contradictions occur if we interpret myths 
after tlie manner that has been indicated. Nay, besides 
escaping contra^ictwns. ^ ra^t wjthifneRpQCte^ soln- 
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tions. The moment we try it, tliQ key uulocks for us with 
eaae what Beema a quite inexplicable fact, which the car- 
rent hypothesis takes as one of its poatnlates. Speaking 
of Buch words as eky and earth, dew and rain, rivers and 
mountains, as well aa of the abstract nouns above named, 
Prof. Max Miiller saya : " Now, in ancient languages every 
one of theao words had necessarily a termination expres- 
sive of gender, and this natoraUy produced in the mind 
the corresponding idea of sex, bo that these names received 
not only an individual but a sexnal character. There 
was no substantive which was not either mascnUne or 
feminine ; neuters being of later growth, and difitingaish- 
able chiefly in the nominative." (" Chips," etc., vol. iil, 
p. 55.) And this alleged necessity for a masculine or 
feminine implication is assigned as a part of the reason 
why these abstract nouns and collective nouns became 
personalized. But should not a true theory of these first 
steps in the evolution of thought and language show us 
liow it happened that men acquired the eeemingly-Btrange 
habit of so framing their worda for sky, earth, dew, rain, 
etc., as to make them indicative of box J Or, at any rate, 
must it not he admitted that an interpretation which, in- 
stead of assluning this habit to be " necessary," ahows us 
how it resuUa, thereby acquires an additional claim to 
acceptance? The interpretation I have indicated does 
this. If men and women are habitually nicknamed, and 
if defects of language lead their descendants to regard 
themselves as descendants of the things from wbieh the 
names were taken, then masculine or teminine gendera 
will he ascribed to these things according as the ancestors 
named after them were men or women. If a beantifiil 
maiden known metaphorically as " the Dawn," afterward 
becomes the mother of some distingiushed cliief called 
"the-Korth T^iod,"-y;;wiH roault JJi^t when, in course of 



time, the two have been mistaken for tlie actual dawn and 
the actual north wind, tliese will, by implication, be re- 
Bpectivelj considered as male and female. 

Looking, now, at the ancient myths in general, their 
seemingly most inexplicable trait is the habitual combi- 
nation of alleged human ancestry and adventnres, with 
the possession of personalities otherwise figuring in the 
heavens and on the earth, with totally non-human attri- 
butes. Tbia enormous incongrnity, not the exception but 
the rule, the current theory fails to explain. Suppose it 
to be granted that the groat terrestrial and celestial ob- 
jects and agents naturally become personalized; it does 
not follow that each of thom shall have a specific human 
biography. To say of some star that he was the son of 
this king or that hero, was born in a particular place, and 
when grown up carried off the wife of a neighboring chief, 
is a gratuitous multiplication of incongruities already 
sufficiently great ; and is not accounted for by the alleged 
necessary personalization of abstract and eollectivQ nouns. 
As looked at from our present stand-point, however, such 
traditions become quite natural — nay, it is clear that they 
will necessarily arise. When a nickname has become a 
tribal name, it thereby ceases to be individually distinc- 
tive ; and, as already said, the process of nicknaming 
inevitably continues. It commences afresh with each 
child ; and the nickname of each child is both an individ- 
ual name and a potential tribal name, which may become 
an actual tribal name if the individual is sufficiently cele- 
brated. Usually, then, there is a double system of distin- 
guishing the individual ; under one of which he is known 
by his ancestral name, and under the other of which he is 
known by a name suggestive of something peculiar to 
himself : just as we have seen happens among the Scotch 
clans. Consider, now, what will result when language 
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has reached a stage of development such tliat it can con- 
vey t!ie notion of naming, and is able, therefore, to pre- 
Berve tratlitions of hnman ancestry: the preservation of 
Bueh traditions being furthered by those corruptions of 
tribal names which render them no longer suggestive of 
the things they were derived from. It will result that the 
individual will be known both as the son of such and 
such a man by a mother whose name was so-and-so, and 
also aa the Crab, or the Bear, or the Whirlwind— aiippoa- 
ing one of these to be Lis niclcnarae. Such Joint use of 
nicknames and proper names occurs in every scliool. Now, 
clearly, in advancing from the early state in which ances- 
tors become identitied with the objects they are nick- 
named after, to the state In which there are proper names 
tliat liave lost their metaphorical meanings, there must be 
passed through a state in which proper names, partially 
settled only, may or may not be preserved, and in which 
the new nicknames are still liable to be mistaken for act- 
ual names. Under such conditions there will arise (es- 
pecially in the ease of a distinguished man) this seeming- 
ly-impossible combination of liuman parentage with the 
possession of the non-human, or superhuman, attributes 
of the tiling which gave the nickname. Another anomaly 
simultaneously disappears. The warrior may have, and 
often will have, a variety of complimentary nicknames — 
"the powerful one," "the destroyer," etc. Supposing 
his leading nickname has been the Sun, then when ho 
comes to be identified by tradition with the snn, it will 
happen that the sun will acijuire his alternative descrip- 
tive titles — the swiil; one, the lion, the wolf — titles not 
obviously appropriate to the sun, but quite appropriate to 
the warrior. Then there comes, too, an explanation of 
the remaining trait of such myths. When this identifica- 
tion of conspicuous persons, male and female, with con- 
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epicuons natural agents, lias become settled, there -will in 
dne course arise interpretations of the actions of these 
agents in anthropomorphic terms. Suppose, for instance, 
that Endymion and Selene, metaphorically named, the 
one after the setting sun, the other after the moon, liave 
had tlieir human individualities merged in those of the 
sun and moon, through misinterpretation of metaphors; 
what will happen ? The legend of their loves having to 
he reconciled with their celestial appearances and motions, 
these win he spoken of as residts of feeling and will ; so 
that when the sun is going down in tlie west, while the 
moon in mid-heaven is following him, the fact will be ex- 
pressed by saying : " Selene loves and watches Endym- 
ion." Thus we obtain a consistent explanation of the 
myth without distorting it ; and without asstmiing that 
it contains gratuitous fictions. We are enabled to accept 
the biographical part of it, if not as literal fact, still as 
having had fact for its root. We are helped to see how, 
by an -inevitable misinterpretation, there grew out of a 
more or less true tradition, this strange identification of 
its personages, with objects and powers totally non-hmnan 
in their aspects. And then we are shown how, from the 
attempt to reconcile in thought these contradictory ele- 
ments of the myth, there arose the habit of ascriliing the 
actions of these non-lmman things to human motives. 

One further verification may he drawn from facts 
which are obstacles to the converse hypotiiesis. These 
objects and powers, celestial and terrestrial, which force 
themselves most on men's attention, have some of them 
eevcral proper names, identified with those of difierent 
individuals, horn at different places, and having different 
sets of adventures. Thus we have the sun variously 
known as Apollo, Endyraion, Uelios, Titbonos, etc. — per- 
s having iiTcconcilable genealogies. Such anoma- 
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Ilea Prof. Hax Miiller apparent])' ascribes to tLe imtniat- 
worthinesa of traditious, which are " careless about eon- 
tradictiona, or ready to eolve them Bometimes by the most 
atrocioua expedients." (" Chipa," etc., vol. ii., p. 84.) But 
if the evolution of the myth haa been that above indicated, 
there exist no anomalies to be got rid of; these diverse 
genealogies become parts of the evidence. For we have 
abundant proof that the same objects furnish metaphori- 
cal names of men in different tribes. There are Duck 
tribes in Australia, in South America, in North America, 
The eagle is atill a totem among the North Americana, aa 
Mr. McLennan shows reason to conclude that it was 
among the Egyptians, among the Jews, and among the 
Eomans. Obviously, for reasons that have been assigned, 
it naturally happened in the early stages of the ancient 
raeea, that complimentary comparisons of their herooa to 
the sun were frequently made. "What resulted ! The 
sun having funiislied names for sundry chiefs and early 
founders of tribes, and local traditions having severally 
identified them with the sun, these tribes, when they grew, 
spread, conquered, or came otherwise into partial union, 
originated a combined mythology, which necesaarily con- 
tained conflicting stories ahout the sun-god, aa about its 
other leading personages. If the North-American tribea, 
among several of which there' are traditions of a sun-god, 
had developed a combined civilization, there would simi- 
larly have arisen among them a mythology which aaoribed 
to the BUD several different proper names and genealogies. 

let me briefly set down the leading oharaoters of this 
hypotheais which give it probability. 

True interpretations of all the natural processes, or- 
ganic and inorganic, that have gone on in past time's, 
habitu'-i.lly trace them to causes still in action. It is thus 



in Geology ; it is thus in Biology ; it is thns in Philology. 
Here we find this characteristic repeated, Nicknaaning, 
the inheritance of nicknames, and, to eodig extent, the 
misinterpretation of nicknames, go among as still ; and 
were eurnamca absent, language imperfect, and knowledge 
as radimentary as of old, it is tolerably manifest that re- 
Bolta would arise lite those we have contemplated. 

A further characteristic of a true cause is that it ac- 
counts not only for the particular group of phenomena to 
be interpreted, but also for other groups. The cause here 
alleged does this. It equally well explains the worship 
of animals, of plants, of mountains, of winds, of celestial 
bodies, and even of appearaucea too vague to be consid- 
ered entities. It gives us an intelligible genesis of feti- 
chistic conceptions in general. It famishes us with a 
reason for the practice, otherwise so unacconntable, of 
moulding the words applied to inanimate objects in such 
ways as to imply masculine and feminine genders. It 
shows US how there naturally arose the worship of com- 
pound animals, and of monsters half man half brute. And 
it shows us why the worship of purely anthropomorphic 
deities came later, when language had so far developed 
that it could preserve in tradition the distinction between 
proper names and nicknames. 

A further verification of this view is, that it conforms 
to the general law of evolution : showing us how, out of 
one simple, vague, aboriginal form of belief, there have 
arisen, by continuous differentiations, the many hetero- 
geneous forms of belief which have existed and do exist. 
The desire to propitiate the other self of the dead ances- 
tor, displayed among savage tribes, dominantly manifested 
by the early historic races, by the Peruvians and Mexi- 
cans, by the Chinese at the present time, and to a consid- 
erable degree by ourselves (for what else is the wish to do 
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that which a lately-deceased parent was known to have 
desired ?), has been the nniversal first form of religions be^ 
lief; and from it have grown np the many divergent be- 
liefs that have been referred to. 

Let me add, as a further reason for adopting this view, 
that it immensely diminishes the apparently-great con- 
trast between early modes of thought and our own mode 
of thought. Doubtless the aboriginal man differs con- 
siderably from us, both in intellect and feeling. But such 
an interpretation of the facts as helps us to bridge over the 
gap, derives additional likelihood from doing this. The 
hypothesis I have sketched out enables us to see that 
primitive ideas are not so gratuitously absurd as we sup- 
pose, and also enables us to rehabilitate the ancient myth 
with far less distortion than at first sight appears possible. 

These views I hope to develop in the first part of 
" The Principles of Sociology." The large mass of evi- 
dence which I shall be able to give in support of the hypoth- 
esis, joined with the solutions it will be shown to yield 
of many minor problems which I have passed over, will, 
I think, then give to it a still greater probability than it 
seems now to have. 



in. 



TEE CLASSIFICATION OF THE SCIENCES. 



PREFACE TO THE SECOND EDITION. 



The first edition of tliis Essay ia not yet ont of 
print. But a proposal to translate it into French 
liaving been made by Professor Eethore, I bavo 
decided to prepare a new edition free from the im- 
perfections wbich criticism and fiu-tbcr tbougbt have 
disclosed, rather than allow these imperfections to bo 
reproduced. 

The occasion has almost tempted me into some 
amplification. Further arguments against the classi- 
fication of M. Comte, and further arguments in sup- 
jwrt of the classification here set forth, bavo pleaded 
for utterance. But reconsideration has convinced 
me that it is both needless and useless to say more 
— needless because those who are not committed will 
think the case sufficiently stroug as it stands, and 
useless because to those who are committed additional 
reasons will seem as inadequate as the original ones. 

This last conclusion is thrust on me by seeing liow 
little M. Littre, the leading expositor of M. Comte, 
is influenced by fundamental objections the force of 
which he admits. After quoting ono of these, ho 



saya, with a candour equally rare and admirable, that 
he has vainly searched M. Comte's works and his 
own mind for an answer. Nevertheless, lie adds — ■ 
*'j'ai reussi, jo crois, a ccartcr I'attaqne do M. Her- 
bert Spencer, et a sauver lo fond par dcs sacrifices 
indispensables mais accessoircs." The sacrifices are 
thesa He abandons M. Comte'B division of In- 
orgnoio Science into Celestial Physics and Ter- 
restrial Physics — a division which, in M. Comte's 
scheme, takes precedence of all the rest; and ha 
admits that neither logically nor historically does 
Astronomy come before Physics, as M. Comte alleges. 
After making these sacrifices, which m«st will think 
too lightly described as " sacrifices indispensables 
mois accessoires," H. Littrc proceeds to rehabilitate 
the Comtean classification in a way which ho con- 
siders satisfactory, but which I do not understand. 
In short, the proof of these incongruities afi'ects his 
lixith in the Positivist theory of the sciences, no 
more than the faith of a Christian is affected by 
proof that the Gospels contradict one another. 

Hero in England I have seen no attempt to meet 
the criticisms with which M. Littre thus deals. 
There has been no reply to the allegation, based on 
examples, that the several sciences do not develop 
in the order of their decreasing generality ; nor to 
the allegation, based on M. Comte's own admissions, 
that within each science the progress is not, as he 
says it is, from the general to the special; nor to 



the allegation that the seeming historical precedence 
of Astronomy over Physics in M. Comte's pages, is 
based on a verbal ambiguity — a mere sleight of 
words J nor to the allegation, abundantly illustiiited, 
that a progression in an order tie reverse of that 
' asserted by M. Comtc may be as well substantiated ; 
nor to various minor allegations equally iiTceoueile- 
abie with his scheme. I have met mth nothing 
more than iteration of the statement that the sciences 
do conform, logically and historically, to the order in 
which M. Comte places them ; regardless of the as- 
signed evidence that they do not. 

Under these circumstances it is nnneccssary for mo 
to say more; and I Ijiink I am warranted in con- 
tinuing to hold that the Comtean classification of tiic 
Bciencea ia demonstrably untenable. 

While, however, I have not entered further into the 
controversy, as I thought of doing, I have added at 
the close an already-published discussion, no longer 
easily accessible, which indirectly enforces the general 
argument. 

Loxioir, 23m> AtiuLj 18G9. 




In tlio prcfaeo to the second edition, I have do- 
Bcribcd myself as resisting the temptation to amplify, 
which the occasion raised. Reasons have since arisen 
for yielding to the desiro which I then felt to add 
justifications of the scheme set forth. 

The immediate cause for this change of resolve, has 
been the publication of several objections by Prof. 
Bain in bis Logic. Permanently embodied, as those 
objections are, in a work intended for the nso of 
students, they demand more attention than such as 
have been made in the course of ordinary criticism j 
since, if they remain unanswered, their prejudicial 
effects will be more continuous. 

■While to dispose of these I seize the opportunity 
afforded by a break in my ordinary work^ I have 
thought it well at the same time to strengthen my 
own argument, by a re-statement from a changed 
point of view. 

Feb., 1871. 



CLASSIFICATION OF THE SCIENCES. 



In an essay on " The GcnGsis of Science," origiaally 
published in 1854*1 endeavoured to show that the 
Sciences cannot be rationally arranged in serial order. 
Proof was given that neither the succession in which 
the Sciences are placed by M. Comte (to a criticism of 
whose scheme the essay was in part devoted), nor any 
other succession in which the Sciences can bo placed, 
represents either their logical dependence or their his- 
torical dependence. To the question — How may their 
i-clations bo rightly expressed ? I did not then attempt 
any answer. This question I propose now to con- 
sider. 

A true classification includes in each class, those 
objects which have more characteristics in common 
with one another, than any of them have in common 
with any objects exchuled from tlie class. Further, 
tlie characteristics possessed in common by the colli- 
gated objectSj and not possos.sed by other objects, are 
more radical than any characteristics possessed in 
common with other objects — involve more numerous 

■ Coutabed in tliD " lUustrations of Unisersal Progresa." 
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dependent charactGristics. These are two sidea of the 
same definition. !For things posscesing the greatest 
numhor of attributes in common, are things that pos- 
sess in common those essential attributes on which the 
rest depend ; and, conversely, the possession in com- 
mon of the essential attributes, implies the possession 
in common of the greatest number of attributes. Hence, 
cither test may be used as convenience dictates. 

If, then, the Sciences admit of classification at all, it 
must be by grouping together the liko and separating 
the unlike, as thus defined. Let us proceed to do this. 

The broadest natural division among the Sciences, 
is the division between those which deal with the ab- 
stract relations under which phenomena are presented 
to us, and thoao whieh deal with the phenomena them- 
selves. Relations of whatever orders, are nearer akin 
to one another than they are to any objects. Objects 
of whatever orders, aro nearer akin to one another 
than they are to any relations. Whether, as some 
hold. Space and Time are forms of Thought ; or 
whether, as I hold myself, they are forms of Things, 
that have become forms of Thought through organ- 
ized and inherited experience of Things ; it is equally 
true that Space and Timo arc contrasted absolutely 
with the existences disclosed to us in Space and Time 
and that tlie Sciences which deal exclusively with 
Space and Time, are separated by the profoundest of 
all distinctions from the Sciences which deal with the 
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existences that Space anil Time contain. Space is the 
abstract of all relations of co-existence. Time is the 
abstract of all relations of sequence. And dealing as 
they do entirely ■with relations of co-existence and 
sequence, in their general or special forms, Logic and 
Mathematics form a class of the Sciences more ividely 
unlike the rest, than any of the rest can be from one 
another. 

The Sciences "which deal with existences themselves, 
instead of the blank forms in -which existences are pre- 
sented to us, admit of a sub-division leas profound than 
the division above made, but more profound than any 
of the divisions among the Sciences individually con- 
sidered. They fall into two classes, having quite dif- 
ferent aspects, aims, and nfethods. Every phenomenon 
is more or less composite — is a manifestation of force 
under several distinct modes. Hence result two ob- 
jects of inquiry. "Wo may study the component modes 
of force separately ; or wo may study them in their 
relations, as co-opcrativo factors in this composite phe- 
nomenon. On the one hand, neglecting all the inci- 
dents of particular cases, wo may aim to educe tho 
laws of each modo of force, when it is imiuterfered 
■with. On tho other hand, tho incidents of the parti- 
cular case being given, wo may seek to intci-prot tho 
entii'c phenomenon, as a product of the several forces 
Bimultaneously in action, Tho truths reached through 
the first kind of inquiry, though concrete inasmuch as 
they have actual existences for their subject-matters, 



pre abstract inasmiich as they refer to the modes of 
existence apart from one another; while the truths 
reached by the sccontl kind of inquiry arc properly 
concrete, inasmuch as they formulate the facts in their 
combined order, us they occur in Nature. 

The Sciences, then, in their main divisions, stand 
thus : — 
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It is needful to define the words ahsiract aad co?z- 
crete as thus used ; since they ai'e sometimes nscd 
with other meanings. M. Comte divides Science into 
abstract and concrete; but the divisions which ho 
distinguishes by these names are quite imlilie thoso 
above made. Instead of regarding some Sciences 
as wholly abstract, and others as wholly concrete, ho 
regards each Science as having an abstract part, and 
a concrete part. There is, according to him, an 
abstract mathematics and a concrete mathematics — an 



abstract biology and coucrato bicilo^. He says: — 
"II faut distingacr, par rai)port a tous Ics orJres de 
phcnomfines, deux genres de sciences naturcllGs: Ics 
unes abstraites, generales, ont pour objet la decouvorte 
dc3 lois qui regissent les diversos classes de phcuo- 
menes, en considerant tous les eas qu'on pent con- 
cevior; les autres concretes, particidieres, descriptivos, 
et qn'on designe quelqucfois sous le uom de sciences 
naturelles proprcment dites, consistent dans I'appUca- 
tiou de ces lots a I'histoire effective de differens etrcs 
existans." And to illustrate the distinction, lie names 
general physiology as abstract, and zoology and botany 
as concrete. Hero it is manifest that the words 
ahstract and general are used as synonymous. They 
have, however, different meanings ; and confusion 
results from not distinguishing their meanings. Ab- 
straetness means detachment from the incidents of parti- 
cular cases. Generality means manifestation in numerous 
cases. On tlie one hand, the. essential nature of some 
phenomenon is considered, apart from disguising phe- 
nomena. On the other hand, the frequency of the 
phenomenon, with or without disguising phenomena, 
is the thing considered. Among tho ideal relations of 
numbers the two coincide ; but excluding these, an 
abstract truth is not realizable to perception in any 
case in which it is asserted, whereas a general tmth is 
realizable to perception in oveiy ease of which it is 
asserted. Some illustrations will make tho distinction 
clear. Thus it is an abstract truth that the angle coutuiiied 
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in a scini-circlc is a right angle — abstract in tho scnso 
that though it doos not hold in actually-conBtruetcd 
seini-circtcs and angles, which are always inexact, it 
holds in the ideal scrai-circlcs and angles abstracted 
from real ones ; but this is not a general truth, either 
in tho sense that it is commonly manifested in Nature, 
or in the sense that it is a space-relation that compre- 
hends many minor space-relations : it is a quite 
special space-relation. Again, that tho momentum 
of a body causes it to move in a straight line at a 
uniform velocity, is an abBtract-concreto truth — a 
truth abstracted from certain experiences of concrete 
phenomena ; but it is by no means a general truth : 
so little generality has it, that no one fact in Nature 
displays it. Conversely, suiTOunding things supply 
us with hosts of general truths that are not in tho 
least abstract. It is a general truth that the planets 
go round tho Sun from "West to East — a truth which 
holds good in something like a hundred cases (includ- 
ing the cases of tho planetoids) ; but this truth 
is not at all abstract, since it is perfectly realized 
as a concreto fact in every one of these cases. Every 
vertebrate animal whatever, has a double nervous 
system ; all birds and all mammals arc warm- 
blooded — these are general truths, but they are 
concrete truths : that is to say, every vertebrate 
animal individually presents an entire and unqualified 
manifestation of this duality of tho nervous system ; 
every living bird exemplifies absolutely or completely 
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the ■warm-btoodednos3 of birds. Wliat xm hero oaJI^ 
and rightly call, ft general truth, ia simply a pro- 
position which sums up a number of our actual expe- 
riences ; and not the expression of a truth drawn 
from our actual expericncca, hut never presented to 
u3 in any of them. In other words, a gcncnU trulU 
colligates a number of particular truths ; whilo an 
abstract truth colligates no particular truths, but 
formulates a truth whicli certain phononiona all in- 
Tolve, though it is actually seen in nono of them. 

Limiting the words to their proper meanings as 
thus defined, it becomes manifest that the lliroo claasoa 
of Sciences above separated, aro not distiiigulahablo 
at all by differences in their degrees of gonorality. 
They aro all equally general ; or rather tlioy aro 
all, considered as groups, universal. Every object 
whatever presents at once the subject-matter for caeli 
of them. In the smallest particle of eubstaiioo wo 
havo simultaneously illustrated tho abstract truths 
of relation in Time and Space ; tho abstract-coucroto 
truths in conformity with which tho pai-tiolo mani- 
fests its several modes of force ; and tho concrete 
truths which arc tho laws ot i^ha joint manifestation 
of these modes of force. Thus these three classca of 
Sciences severally formulate different, but co-cxtensivc, 
classes of facts. Within each group there aro trutliH of 
greater and less generality ; there aro general abstract 
truths, and special abstract truths ; general abstract- 
concrete truths, and special abatraot-concreto tnitlis ■ 
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general concrete truths, and special concrete truths. 
But while within each class thei* are groups and 
eub-gioups- and Bub-aub-groiips which differ in their 
dcgreca of generality, the chissea themselves differ 
only in their degrees of abstraetnesa.* 

* Soma propositioDs Intd down hj TS, Littr6, in hia InMj-poblishcd hook — 
yluffuiU Comlt el la Phibnophit Poiitive, may fltly bo deitlt with b«rci. In the 
candid and coniteouB reply he laokcs to ray strictures on the Comtcan clawfica- 
tion in " Tho Genesis of Scicnee," he ondenTOUia to clcac up some of tlie iDOoa-' 
BJatenuiea I pointed out ; and he does this by drnning a distinction between 
objective generality and subjectiTO generality. Jle says — "qu'il eiiite deux 
ordrca do gfnfralitli, Tuns objective e( dans lea chosea, I'aatra subjectiTs, abatraita 
et dam I'osprit." Thia sentence, in which M. Littre makes subjective gcncnditf 
synonymona with abstractncss, ltd me at first to conclude that he had in view the 
same dialinction as that wbich I have alwve explained between generality and 
ahatTactncsB. On rc-icoding the paiagrapb, however, I found thia was not tin 
case. In a prcciooa scntanco he says — "La biologic a passfi de la oonsidfratioK 
des organca k cellcs dea tissua, plua gfneraui que lea organes, et de la consideration 
des tisaua il cclle dea £lGmcnts anatoraiqucs, plus generaui que Ics tissua. Mais 
cetto g£nera]it6 croiseante est subjective uon objective, abstrail« non eonur^te." 
Here it is msnirest that abstract and concrete, ore need in senses analogous to 
tbose in whieb thoy are used by M. Comte; who, as we have seen, regaidi 
genorol physiology as abstract and zoology and botany as concrete. And it is 
furlhcc tnanifeat that the word abstract, as thus used, is not oscd in its proper 
aenae. For, as aboro abawn, no each facts as those of Bnati)mical stmcture can 
be abatruct facts ; bat can only be more or lesa general facts 'Sot do I nndcr- 
itond M. Littrd's point of view when he regards these more general facta of 
anatomical slmctuto, as suijtcticclff general and not abjeclweli/ general. The 
structural phenomena presented by any tissue, such na mucous membrane, ora 
more general than the pbenomena presented by any of the organs which mnooiil 
membrane goee to form, simply in the sense that the phenomena peculiar ta tho 
membrane are repeated in a greater number of instances than the phenomena 
peculiar to any organ into tbe compositinn of whieb the membrane entera. And, 
gimilnily, ancb facta as have been ealabliahcd respecting tbe anatomical ciements 
' of tiasues, arc moro general than the facta established respecting any partiouUr 
tissue, in the sonao tliat they arc facta wbicb organic bodies e^cbibit in a greater 
number of cases — they are objietitdy more general ^ aud they con be called 
mbfsetiveli/ more general only in tbe sense that the conception corresponds witS 

Let me endeavour to clear up tbis point: — There is, aa H. Litlrf tmly says, 
a decreasing generality that is ohjcctire. If we omit tho phenomena of Dissolu- 
tion, wbich ore ohanges from the apeeial to the general, all rbnngta which matter 
indorgocB are from the general to tho special— arc changes involving a decreasing 
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Passing to the sub-divisions of these classes, we find 
that the first class is separable into two parts — the 
one containing universal truths, the other non-uni- 
versal truths. Dealing wholly with relations apart 
from related things, Abstract Science considers first, 
that which is common to all relations whatever ; and 
second, that which is common to each order of rela- 
tions. Besides the indefinite and variable connexions 
which exist among phenomena, as occurring together 
in Space and Time, we find that there are also definite 

jTfncralitj la the united groups of attributes. This is tho progr™* "f Ihiiign. 
The progress of thoiighl, is not onlj in tho Kimo direction, but nlso in th« opjio- 
silo direction. The intcstigation of Nutoio discloecs an incraasiug number of 
speciulitici ; but it'simuluncousl^r disclosea more and moro the genonilitics witbin 
vhivli those specialities fall. Take a case. Zoologif, ichilo it goca on nmltiplj- 
ing the number of iU species, and getting a mora complete luiowlcdgo of each 
■pedes (decreasing generality) ; also goes on discovering tho conunon characters bj 
which species arc united into larger groups (iucrco^g generality). Coth those 
are suhjcetlro processes ; and in this cose, boUi ordeis of tnitho reached are con- 
crete — fomiulala tho phenomena as actually manifested. 

H. littrf, reeognizing the necessity for some modification of (ho hierarchy ol 
tlte Sciences, as enunciated by M. Comtc, still regards it as snhsbmtially true ; 
and for proof of ita Tolidity, hs appeals mainly to the tssentiiil eoHiUiutiom of the 
Scienoes. It is nnnoeesaiiry for me here to meet, in detail, tbo aipimonts by 
which he supjiDrta tho propoeidon, that (he cfscnliol conititntions of tho Selenet-s, 

jostilj the order in which 11. Comlo phiccs them. It will suffice to refer to the 
foregoing pages, and to the pages which arc to follow, as containing tho defini- 
tions of those fundamental characteristics which demand the grouping of tho 
Sciences in the way pointed oat. As already shown, and as will bo hhown sliU 

more clearly by and bye, the radical difl'ereaccs of constitution among the 
Boiencea, necessitate the colligation of (hem into the three elaaias-— Abstract, 

Ahalract-Coucrete, and Concrete. How irreooncikblB ia M, Comtu'a olassillenlion 

with those groups, nill bo at once apparent on inspection. It stands thus ; — 

Mathematica (inclnding mtional Mcchanica), portly Abatraot, partly 

AhGtraet-Concrete. 

Aitronomy Concrete. 

fhysics Abfltroct-Concroto. 

Chemistry .,.,; Abatract-Concreto. 

Biology ,". Concrete. 

Concret* 
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and invariable connexions — that between each kind of 
phenomenon and certain other kinds of phenomena, 
there exist uniform relations. This is a unLvei-sal 
abstract truth — that there is an unchanging order 
among things in Space and Time. "Wo come next 
to the several kinds of unchanging order, which, 
taken together, form the subjects of the second 
division of Abstract Science. Of this second divi- 
sion, the most general sub-division is that which 
deals with the natures of the connexions in Space 
and Time, irrespective of the terms connected. Tho 
conditions under which wo may predicate a rela- 
tion of coincidonco or proximity in Spaco and 
Time (or of non-coineidenco or non-proximity) form 
the subjcet-mattcr of Logic. Hero tho natures and 
amounts of the terms between which the relations aro 
asserted (or denied) are of no moment : tho proposi- 
tions of Logic aro independent of any qualitative 
or quantitative specification of the related things. 
Tho other sub-division has for its subject-matter, the 
relations between terras which are specified quanti- 
tatively but not qualitatively. Tho amounts of the 
related terms, irrespective of their natures, aro here 
dealt with; and Mathematics is a statement of the 
laws of quantity considered apart from reality. Quan- 
tity considered apart from reality, is occupancy of 
Space or Time; and occupancy of Space or Time 
is measured by tho number of coexistent or sequent 
positions occupied. That is to say, quantities can be 



compared and tho relations tetwccn them established, 
only by some direct or indirect enumeration of theii 
component units ; and the ultimate units into which 
all others are decomposable, aro such occupied posi- 
tions in Space as can, by making impressions on 
consciousness, produce occupied positions in Time. 
Among units that are imspeeificd in their natures 
(extensive, protensive, or intensive), but arc ideally 
endowed with existence considered apart from attri- 
butes, the quantitative relations that arise, aro those 
most general relations expressed by numbers. Such 
relations fall into either of two orders, according as 
the units are considered simply as capable of filling 
separate places in consciousness, or according as they 
are considered as filling places that are not only sepa- 
rate, but equal. In the one case, we have that inde- 
finite calculus by which numbera of abstract existences, 
but not sums of abstract existence, are predicable. In 
the other case, wo have that definite calcidua by which 
both numbers of abstract existences and sums of 
abstract existence are predicablc. Next comes tiiat 
division of Mathematics which deals with tho quanti- 
tative relations of magnitudes {or aggregates of units) 
considered as coexistent, or as occupying Space — tho 
division called Geometry. And then* wo arrive at 
relations, the terms of which include botJi quantities 
of Timo and quantities of Space — those in which 
times are estimated by tho units of space traversed 
at a uniform velocity, and tlioso in whidi etiual 
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units of time being given, the spaces travorsod with 
uniform or variable velocities are estimated. These 
Abstract Sciences, which arc concerned exclusively 
with relations and with the relations of relatioHS, may 
bo grouped as shown in Table I. 

Passing from the Seienees that treat of the ideal ox 
unoccupied forms of relations, and" turning to the 
Sciences that treat of real relations, or the relations 
among realities, we como first to tliose Sciences whieh 
deal with realities, not as they are habitually mani- 
fested to us, but with realities as manifested in their 
different modes, when tlicse arc artificially separated 
from one another. In the same way that the Abstract 
Scienees are ideal, relatively to the Abstraet-Concreto 
and Concrete Sciences ; so the Abstract-Concrete 
Seioncos are ideal, relatively to the Concrete Sciences. 
Just as Logic and Mathematics have for their object 
to generalize the laws of relation, qualitative and 
quantitative, apart from related things; so, Mccha- 
nies, Physics, Chemistry, etc., have for tlicir object 
to generalize the laws of relation which different 
modes of Matter and Motion conform to, when seve- 
rally disentangled from those actual phenomena in 
which they *aro mutually moilificd. Just as tho 
geometrician formulates tho properties of lines and 
surfaces, independently of tho irregularities and thick- 
nesses of lines and surfaces as they really exist; so, 
tho physicist and the chemist fonnuktc tho mani- 



des of Being, irrespecfciye of any specification of the 



3r proximity in Time and Space, but not necessarily in 



lets of positions in space ; and the facts predicated being 



dependent existences. 



when their numbers are completely specified 
{Arithmetic.) 

' r in their relations. 

j when their numbers {Algebra,) 

! are specified only ^ 

(^ in the relations of their relations. 
I {Calculus of Operations^ 



lidcred in their relations of coexistence. 
] {Geometry.) 



lidcred as traversed in Time 



that is wholly indefinite, 
{Kinematics.) 

1 that is divided into equal 
(^ units. 

{Geometry of Mot ion. %) 
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festationg of each mode of force, independently of 
the disturhances in its manifestations which other 
modes of force cause in evciy actual case. In works 
on Mechanics, the laws of motion are expressed with- 
out reference to friction and. resistance of the medium. 
Not what motion ever really is, but wJiat it would 
be if retarding forces were absent, is assorted. If any 
retarding force is taken into account, then the effect 
of this retarding force is alone contemplated : neglect- 
ing the other retarding forces. Considerj again, the 
generalizations of the physicist respecting molecular 
motion. The law that light varies inversely as the 
square of the distance, is absolutely true only 
when the radiation goes on from a point without 
dimensions, which it never does ; and it also assumes 
that the rays are perfectly straight, which they cannot 
bo unless the medium differs from all actual media in 
being perfectly homogeneous. If the disturbing 
effects of changes of media are investigated, the 
formula! expressing the refractions take for granted 
that the new media entered are homogeneous ; which 
they never really are. Even when a compound 
disturbance is allowed for, as when the refraction 
undergone by light in traversing a medium of in- 
creasing density, like the atmosphere, is calculated, 
tbo calculation still supposes conditions that are un- 
naturally simple — it supposes that the atmosphere 
is not pervaded by hctcrogoneous currents, which 
it always is. Similarly with the inquiries of the* 
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chemist. Hg docs not take his substances as Natoro 
supplies them. Before he proceeds to specify theii 
respective properties, ho purifies them — separates irom 
each all trace of every other. Before ascertaining the 
specific gravity of a gas, he has to free this gas from 
the vapour of Tvatcr, usually mixed Tvith it. Before 
describing the properties of a salt, ho guards against 
any error that may arise from the presence of an 
uncombiued portion of the acid or base. And when 
he alleges of any element that it has a certain atomic 
weight, and unites with such and such equivalents 
of other elements, he does not mean that the results 
thus expressed are exactly the results of any one 
experiment ; but that they arc the results which, 
after averaging nany trials, be concludes would be 
realized if absolute purity could be obtained, and 
if the experiments could be conducted without 
loss. His problem is to ascertain the laws of 
combination of molecules, not as tbcy are actually 
displayed, but as they would be displayed in the 
absence of those minute interferences which cannot 
bo altogether avoided. Tlius all these Abstract-Con- 
crete Sciences have for their object, analytical inter- 
prdation. In every case it is the aim to decompose 
the phenomenon, and formulate its components apart 
from one another ; or some two or three apart from 
the rest. Wherever, tliroughout these Sciences, syn- 
thesis is employed, it is for the verification of analysis.* 

• lambilelitcdtorrof, Fr.inklnnJfor I'emiQdiii^meofiino'bjccliontliatiaajba 
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The truths elabomtcd are severally asserted, not as 
truths exhibited by this or that particular object; but 
as truths universally holding of Matter and Motion in 
their more general or more special forms, considered 
apart from particular objects, and particular places in 
apace. 

The sub-divisiona of this group of Sciences, may be 
drawn on the same principle as that on which the 
sub-divisions of tho preceding group were drawn. 
Phenomena, considered as more or less involved 
manifestations of force, yield on analysis, certain 
laws of manifestatiou that are universal, and other 
laws of manifestation, which, being dependent on 
conditions, are* not universal. Hence tho Abstract- 
Concrete Sciences are primarily divisible iuto — the 
laws of force considered apart from its separate modes, 
and laws Tif force considered under each of its sepa- 
rate modes. And this second division of the Abstract- 
Concrete group, is sub-divisible after a manner essen- 
tially analogous. It is needless to occupy space by 



mode to this statement. The produotion of now compounds by sypthoais, has of 
IbIi! beoomB an impoctant brancli of chtniinltj. According Wi cfrtain known Inwa 
of composi^on, compUii sabstances, wMch neicr bcfora existed, arc formed, and 
fulftl anlicipiitions bolh aa to thoic general propcrtica and aa to the jiroportions of 
thdr conatitucnti — aa proved by analysis. Here it may be said with truth, that 
analyKis is used to Teiify Byntbesis. Nevertheless, the eieoptiou to the aboro 
statement is apparent only— not real. In ao fur as tho pioductian of new com- 
pounds is carried on merely for the obtainment of such new compounds, it is not 
Scionco but Art— the appliootion of pre-eslablished knowledge to the aobicrcment 
of ends. The proceeding is a part of Science, only in so far as it is n means to 
the bettor interpratation of the order of Naturo. And how does it aid the int«r- 
prctation ? It docs it only by verifying the pre-eslablished conclusions icspcoling 
the laws of molecular combination ; or by serving further to explain them. That 
is to say, these syntheses, considered on thu-ir scientific sido, have amply the ^xa- 
gOKofjeneaniuiii Ihe UHvli/iit a/ llit lavt qf eAemical tombinalioM. 
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defining thcso several orders and genera of Scioncos. 
Tabic II. wUl sufficiently explain their relations. 

We come now to the third great group. "We have 
done with the Sciences which arc conccniod only with 
tlio blank fonns of relations under which Being ia 
manifested to us. Wo have left behind the Sciencca 
which, dealing ■with Being under its universal mode, 
and its sovcpal non-universal modes regarded as inde- 
pendent, treats the terms of its relations as simple and 
homogeneous, which they never are in Nature. There 
remain the Sciences which, taking these modes of 
Being as they are connected with one another, have for 
the terms of their relations, those heterogeneous combi- 
nations of forces that constitute actual phenomena. 
The subject-matter of those Concrete-Sciences is the 
real, as contrasted with the wholly or parftally ideal. 
It is their aim, not to separate and generalize apart 
the components of all phenomena ; but to esplain each 
phenomenon as a product of these components. Their 
relations arc not, like those of the simplest Abstract- 
Conercto Sciences, relations between ono antecedent 
and ono consequent, nor are they, like those of tho 
more involved Abstract-Concrete Sciences, relations 
between some few antecedents cut off in imagination 
from all others, and some few consequents similarly 
cut off; but thoy are relations each of which has for 
its terms a complete plexus of antecedents and a com- 
plete plexus of conscqaeuts. This is manifest in the 
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fnamies,) 

netrability or space-occupancy. 

Laws of fa 
^ manifested b j''^^ resulting from molecular equilibnum. 

/ when solid, 
elasticity, etc.) < when liquid. 
' when gaseous. 



TABLE IL 



r causing increase of volume 

I (expansion, liquefaction, evaporation). 

] causing decrease of volume 

(^ (condensation, solidification, contraction). 



' producing new relations of molecules 
(new compounds). 

producing new relations of forces 
(new affinities). 



tion, generates sensible motion. 

gretion, generates ' ^^ * 
under the forms 



of ^'*>^'- 

°' j EUciricity, 

\ Magnetism, 
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least involved Concrete Sciences. The astronomer 
seeks to explain the Solar System. He docs not stop 
Bliort after generalizing the laws of planetary move- 
ment, such as planetary movement would be did only 
a single planet exist ; but lie solves this abstract-con- 
crete problem, as a step towards solving the concrete 
problem of the planetary movements as affecting one 
another. In astronomical language, "the theory of 
the Moon'' means an intei-pretatiou of the Moon's 
motions, not as detennined simply by centripetal and 
centrifugal forces, but as perpetually modified by 
gravitation towards the Earth's equatorial protuber- 
ance, towards the Sun, and even towards Venus — 
forces daily varying in their amounts and combina- 
tions, l^or does the astronomer leave off when he has 
calculated what will be tlic position of a given body 
at a given time, allowing for all perturbing influences; 
but he goes on to consider the efi'ects produced by re- 
actions on the perturbing masses. And he further 
goes on to" consider how these mutual perturbations 
of the planets cause, during a long period, increasing 
deviations from a mean state ; and then how compen- 
Bating perturbations cause continuous decrease in the 
deviations. That is, the goal towards which ho ever 
atrives, is a complete explanation of these complex 
planetary motions in their totality. Similarly with 
the geologist. He docs not talie for his problem oidy 
those irregularities of the Kartli's crust that are 
worked by denudation ; or only those which igucous 
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action causes. Ho does not seek simply to understand 
how sedimentary strata were formed; or how faults 
were produced; or how moraines originated, or how 
the beds of Alpine lakes were scooped out. But taking 
into account all agencies co-operating in endless and 
evcr-varyiug combinations, he aims to interpret the 
entire sti'ucture of the Earth's crust. If he studies 
separately the actions of rain, rivers, glaciers, icebergs, 
tides, waves, volcanoes, earthquakes, etc. ; he does so 
that ho may be bettor able to comprehend their joint 
actions as factors in geological phenomena : the object 
of his science being to generalize these phenomena in 
all their involved connections, as parts of one whole. 
In like manner Biology is the elaboration of a com- 
plete theory of Life, in each and all of its involved 
manifestations. If different aspects of its phenomena 
are investigated apart — if one observer busies himself 
in classing organisms, another in dissecting them, 
another in ascertaining their chemical compositions, 
another in studying functions, another in tracing laws 
of modification; they are all, consciously or uncon- 
sciously, helping to work out a solution of vital 
phenomena in their entirety, both as displayed by 
individual organisms and by organisms at large. 
Thus, in these Concrete Sciences, the object is the 
converse of that which the Abstraet-ConeretG Sciences 
propose to themselves. In the one ease we havo 
anali/Hcal interpreiution ; while in the other case wo 
havo synthetical interpretation. Instead of synthesis 



being used merely to verify analysis ; analysis is hero 
used only to aid synthesis. Not to formulate the 
factors of phenomena is now the object ; but to formu- 
late the phouomena resulting from these factors, under 
the various conditions -which the Universe presents. 

This third class of Sciences, like the other classes, is 
divisible into the universal and the non-universal. A3 
there are truths which hold of all phenomena in their 
elements ; so there arc truths which hold of all pheno- 
mena ia their totalities. As force has certain ultimate 
lawa common to its separate modes of manifestation, 
so in those combinations of its modes which constitute 
actual phenomena, wc find certain ultimate laws that 
are conformed to in every case. These are the laws 
of the re-distributiou of force. Since we can become 
conscious of a phenomenon only by some change 
wrought ia us, every phenomenon necessarily implies 
re-distribution of force — change in the arrangements 
of matter and motion. Alike in molecular movements 
and the movements of masses, one great uniformity 
may be traced. A decreasing quantity of motion, 
sensible or insensible, always has for its concomitant 
an increasing aggregation of matter ; and, conversely, 
an increasing quantity of motion, sensible or insensible, 
has for its concomitant a decreasing aggregation of 
matter. Give to the molecules of any mass, more 
of that insensible motion which we call heat, and the 
parts of the mass become somewhat less closely aggi-c- 
gatod. Add a further quantity of insensible motion, 
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and the mass so far dismtcgrates as tobo come liquid. 
Add still moro insensible motion, and the mass dia- 
iutogrates so completely as to become gas ; which 
occupies a greater space with every extra quantity 
of insensible motion given to it. On the other hand, 
every loss of insensible motion by a mass, gaseous, 
liquid, or solid, is accompanied by a progressing 
integration of the mass. Similarly with sensible 
motions, bo the bodies moved large or small. Aug- 
ment the velocities of the planets, and their orbits 
will enlarge — the Solar System would occupy a wider 
space. Diminish their velocities, and their orbits will 
lessen — the Solar System will contract, or become 
more integrated. And in like manner we see that 
every sensible motion on the IDavth's surface involves 
a partial disintegration of the moving body fi-om 
the Earth; while the loss of its motion is accom- 
panied by the body's re-integration with the Earth. 
In all phenomena we have cither an integration of 
matter and concomitant dissipation of motion ; or 
an absorption of motion and concomitant disintegra- 
tion of matter. And where, as in living bodies, 
these processes are going on simultaneously, there 
is an integration of matter proportioned to the dis- 
sipation of motion, and an absorption of motion 
proportioned to the disintegration of matter. Such, 
then, are the universal laws of that re-distribution 
of matter and motion everywhere going on — a re- 
distribution which results in Evolution so long as 
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(he aggregation of matter and dispersion of motion 
predominate ; but ivliich results in Dissolution where 
there is a predominant aggregation of motion and 
dispersion of matter. Hence wo have a division 
of Concrete Science which bears towards the other 
Concrete Sciences, a relation like that which Universal 
Law of Eelation bears to Mathematics, and like that 
which Universal Mechanics (composition and resolu- 
■ tion of forces) bears to Physics. We have a division of 
Concrete Science which generalizes those concomitants 
of this re-distribution that hold good among all orders 
of concrete objects — a division which explains why, 
along with a predominating integration of matter and 
dissipation of motion, there goes a change from 
an indefmito, incoherent homogeneity, to a definite, 
coherent heterogeneity ; and why a reverse rc-dis- 
tribution of matter and motion, is accompanied by 
a reverse structural change. Passing from this uni- 
versal Concrete Science, to the non-universal Concrete 
Sciences ; we find that these are primarily divisible 
into the science which deals with the re-distributions 
of matter and motion among the masses in space, con- 
sequent on their mutual actions as wholes ; and the 
science which deals with the rc-distributions of matter 
and motion consequent on the mutual actions of the 
molecules in each mass. And of these equally general 
Sciences, this last is re-divisible into tho Science which 
is limited to the concomitants of re-distribution among 
tho molecules of each mass when regarded as inde- 
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pendent, and tlie Scienee which takes into account the 
molecular motion received by radiation from other 
masses. But thoso sub-divisions, and their sub-suh- 
divisions, will bo best seen in tho annexed Tablo III. 



That these great groups of Sciences and their re- 
spective sub-groups, fulfil the definition of a true 
classification given at the outset, is, I think, tolerably 
manifest. The Bubjects of inquiry included in each ■ 
primary division, have essential attributes in commoa 
with one another, which they have not in common 
with any of tho subjects contained in tho other pri- 
mary divisions; and they have, by consequonco, a 
greater number of common attributes in which they 
severally agree with the colligated subjects, and dis- 
agree with the subjects otherwise colligated. Between 
Sciences which deal with relations apart from realities, 
and Sciences which deal with realities, the distinc- 
tion is the widest possible; since Being, in some or 
all of its attributes, is common to all Sciences of the 
second class, and excluded from all Sciences of the first 
class. The distinction between the empty forms of 
things and the things themselves, is a distinction 
which cannot be exceeded in degree. And when 
we divide the Sciences which treat of realities, into 
those which deal with their separate components and 
thoso which deal with their components as united, 
we make a profoundor distinction than can exist be- 
tween tho Sciences which deal with one or other order 
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5llar universe. {Sidereal Astronomf/,) 
[lar system. {Planetary Astronomy.) 

>f compound molecules. {Solar Mineralogy,) 
ms and genesis of radiant forces.* 
pases and liquids. {Solar Meteorology. \) 

lets generally, 

composition and decomposition of inorganic matters. {Mineralogy^ 
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of ttc components, or than can exist between tlio 
Sciences which deal with one or other order of the 
things composed. The three groups of Sciences may 
be briefly defined as — laws of the forms ; laws of 
the factors; laws of the products. And when thus 
defined, it becomes manifest that the groups are 
so radically unlike in their natures, that there can 
be no transitions between them ; and that any 
Science belonging to one of the groups must bo 
quite incongi'uous with the Sciences belonging to 
either of the other groups, if transferred. How 
fundamental are the dificrenees between them, will be 
further seen on considering their functions. The first, 
of abstract group, is instrumental with respect to both 
the others; and the second, or abstract-concrete group, 
ja instrumental with respect to the third or concrete 
group. An endeavour to invert these functions will 
at once show bow essential is the difference of 
character. The second and third groups supply 
subject-matter to the first, and the third supplies 
Bubject-mattcr to the second; but none of the truths 
■which constitute the third group are of auy use as 
solvents of the problems presented by the second 
group ; and none of the truths which the second 
group formulates can act as solvents of problems 
contained in the first group. Concerning the sub- 
divisions of these great groups, little remains to be 
added. That each of the groups, being co-estcnsivo 
with all phenomena, contains truths that are universal 



antl others that are not universal, and that these must 
bo classed apart, 13 obvious. And that the sub- 
divisions of the non-universal truths, aro to be made in 
somctlxiug like the manner shown in the tables, ia 
proved by the fact that when the descriptive words 
are read from the root to the exfrcniity of any branch, 
tbey form a definition of the Science constituting that 
branch. That the minor divisions might be other- 
wise arranged, and that better dolinitions of them 
might bo given, is highly probable. They are hero 
set down merely for the pui'pose of showing how this 
method of classification works out. 

I will only further remark, that the relations of the 
Sciences as thus represented, are still but iniperfectl|jr 
represented ; their relations cannot bo truly ebown 
on a plane, but only in space of three dimensions. 
The three groups cannot rightly be put in linear 
order as they have here been. Since the first stands 
related to the third, not only indirectly through the 
second, but also directly— it is dh^cetly instrumental 
with respect to the third, and the third supplies it 
directly with subject-matter. Their relations can 
thus only bo truly shown by a divergence from a 
common root on different sides, in such a way that 
each stands in justa-position to the other two. And 
only by the like mode of ari'angcment, can the relations 
among the sub-divisions of each group he correctly 
represented. 
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POSTSCRIPT— REPLYING TO CRITICISMS. 




Amosg objections made to any doctrine, (hose which coine 
from avowed supporters of an advorso doctrine must be con- 
sidered, other things equal, as of less weight than tboso 
which come from men uncommitted to an adverse doctrine, 
or but partially committed to it. The element of prepossea- 
aion, distinctly prosenC in tho one case and in the other cnao 
mainly or quite absent, is a well-recognized cause of differ- 
ence in tlie values of the judgments : supposing the judg- 
ments to be otherwise fairly comparable. Hence, when it ia 
needful to bring the replies within a restricted space, a fit 
course is that of dealing rather with independent criticisms 
than with criticisms which aro really indirect arguments for 
an opposite view, previously espoused. 

For this reason I propose here to confine myself subatauti- 
aily, though not absolutely, to the demurrers entered against 
the foregoing classification by Prof. Bain, in his recent work 
on Logic. Eofore dealing with the mora important of these, 
let me clear the ground by disposing of the less important. 

Incidentally, while commenting on tho yiew I taho ro- 
Bpecting the position of Logic, Prof. Buin points out that 
this, which is the most abstract of tho sciences, owes much 
to Psychology, whicli I place among the Concrete Sciences; 
and ho alleges an incongruity between this fact and my 
statement that the Concrete Sciences aro not iustruinoa' j 
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ill disclosing tlio trutns of tho Abstract Sciences. Subso- 
qucntly he rc-raiacs this apparent anomaly when saying— 

"Kor is it possible to justify the placing of Psychology wholly 
among Concrete Seicnoca. It is a highly analytic science, as Mr. 
Spcuccr thoroughly knows." 

Tor a full reply, given by implication, I must refer I'rof. 
Bain to § 56 of TM Principles of Piitjehologi/; where I 
have eontondcd that " while, under its objective aspect, 
I'sychology is to be classed as one of the Concrete Sciences 
which Bucceasivoly decrease in scope as they incrcaso in 
speciality; under its subjective aspect. Psychology is a 
totally unique ecienco, independent of, and antithetically 
opposed to, all other sciences whatever." ■ A pure idealist 
will not, I suppose, recognizo this distinction ; but to every 
one else it must, I should think, be obvious that the science 
of subjective existences is the correlative of all the sciences 
of objective existences ; and is as absolutely marked ofi' from 
them as subject ia from object. Objective Psychology, which 
I class among the Concrete Sciences, ia purely Bynthctic, so 
long as it is limited, like the other sciences, to objective 
data ; though great aid in the interpretation of these data 
is derived from the observed correspondence between tho 
phenomena of Objective Psychology as presented in other 
beings and the phenomena of Subjective Psychology as pre- 
sented in one's own consciousness. Ubw it is Subjective 
Psychology only which is analytic, and, which alFords aid 
in the development of Logic. This being explained, the 
apparent incongruity disappears. 

A difficulty raised respecting the manner in which I have 
expressed tho nature of Mathematics, may next be dealt 
with. Prof, Bain writes : — 

"In the first place, objection may ho taken to his language, in 
clisQusBiiig the extreme Abstract Sciences, when ho speaka of tha 
emjiti/ farms therein considered. To call Space aad Time empty 
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forma, must mean that they can bo thought of without any ooncreto 
emhodjment whatsooTcr; that ono can think of Time, aa u puru 
abstraction, without having in one's mind any concrete eucecssion. 
Now, thia doctrine ia ia the Inst degree qucBtionablc." 

I quito agrcG with Prof. Bain that " tliia doctrine is in 
the last degree questionable ;" but I do not admit that this 
doctrine is implied by the definition of Abstract Science 
which I have given, I speak of Spaco and Timo as they 
arc dealt with by mathematicians, and aa it is alone possible 
for pure Mathematics to deal with them. "While Matho- 
matica habitually uses in ita points, lines, and surfaces, 
certain existences, it habitually deals with these as repre- 
senting points, linos, and surfaces that are ideal; and Ua 
conclusions are (rue onJy on condition that it does this. Points 
having dimensions, linos having breadths, planes having 
thicknesses, are negatived by ita definitions. Using, thougli 
it does, material representatives of extension, linear, super- 
ficial, or solid, Geometry deliberately ignores their material- 
ity ; and attends only to tho trutlis of relation they present. 
Holding with Prof. Bain, as I do, that our cooaciouBness 
of Space ia disclosed by our experiences of Matter — argu- 
ing, as I have done in The Principles of Psychology, that it 
is a consolidated aggi-ogate of all relations of co-existence 
that have been severally presented by Matter ; I ncver- 
tholosa contend that it is possible to dissociate these re- 
lations from Matter to the extent required for formulating 
them as abstract truths. I contend, too, that this separa- 
tion ia of the kind habitnall}' mado in other cases ; na, for 
instance, when the general lawa of motion are formulated 
(as M. Comte's system, among othera, formulates thera) in 
such way as to ignore all properties of the bodies dealt with 
save their powers of tahing up, and retaining, and giving 
out, quantities of motion ; though these powers are incon- 
ceivable apart from tho attribute of extension, which is 
intentionally disregarded. 



Taking other of Prof. Bain'a objcclions, not in tLo order 
in which they stand but in the order in which they may bo 
most conveniently dealt with, I quote as follows: — 

"The law of tlie radintioa of light (tho inverse square of the 
distance) ia Baid by Mr. Spencer to be A ha tract- Concrete, while the 
disturbing changes in the medium are not to bo mentioned except 
in a Concrete Science of Optics. Wc need not remark that such 
a separate handling ia unltnown to Bcience." 

It is perfectly true that " such a eoparate handling is un- 
tnown to eeiGnco." But, unfortunately for the objection, it 
ia also perfectly true that no such separate handling is pro- 
posed by me, or is implied by my classification. How Prof. 
Bain can have so missed the meaning of the word " concrete," 
as I have used it, I do not understand. After pointing out 
that "no one ever drew the line," between tho Abstraot- 
Conoreto and tho Concrcto Sciences, "as I have done it," 
he alleges an anomaly which exists only supposing that 
I havo drawn it where it ia ordinarily drawn. lie appears 
inadvertently to have carried with him JI, Comte's concep- 
tion of Optics aa a Concrete Science, and, importing it into 
my claaaification, debits me with tho incongruity. If he 
will re-read the definition of the Abstract- Concrete Sciences, 
or study their aub-divisiona as shown in Table II., ho will, 
I think, see that the most special laws of the redistribution 
of light, equally with its most general laws, are included. 
And if he will pass to the definition and tho tabulation of 
the Concrete Sciences, lie will, I think, see no less clearly 
that Optics cannot be included among them. 

Prof. Bain considers that I am not justified in classing 
Chemistry aa an Aba tract- Concrete Science, and excluding 
from it all consideration of tho crude forms of tho various 
Bubstniicce dealt with ; and ho enforces his dissent by aaying 
that cheraiafs habitually describe the ores and impure mix- 
tures in which tho elemcnta, etc., are naturally found. Un- 
doubtedly chemists do this. But do 1hcy therefore intend 
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to include an account of tho ores of a aubatance, as a part of 
the science ■which formulatea its molecular constitution and 
the constitutions (jf all the definite compounds it enters 
info? I shall bo very much eurpriaod if I find that they 
do. Chemists habitually prefix to their works a division 
treating of Molecular Physics ; but they do not therefore 
claim Molecular Physics aa a part of Chemistry. If they 
similarly prefix to the chemistry of each substance an out- 
lino of its mineralogy, I do not think they therefore mean to 
assert that the last belongs to the first. Chemistry proper, 
embraces nothing beyond an account of the constitutions 
and modes of action and combining proportions of substances 
that aro taken as absolutely pure ; and its truths no more 
recognize impure substances than the truths of Geometry 
recognize crooked lines. 

Immediately after, in criticizing the fundamental dis- 
tinction I have made between Chemistry and Biology, as 
Abstract- Concreto and Concrete respectively, Prof. Bain 
Bays : — 

"Eut the objects of Chemistry atid the objects of Biology aro 

equally concrete, bo for us they go ; the aimple hodles of ehemistry, 

nnd their several compounds, are viewed by the Chcmiat as concreto 

wholes, and are desariLed by him, not with reference to one factor, 

I but to all their factors.'' 

Issue is here raised in a form convenient for elucidation 
of tho general question. It is true that, /or purposes oj 
idoitijic-atloit, a chemist gives an account of all the aensible 
characters of a aubstunco. He seta down its crystalline 
form, its specific gravity, ita power of refracting light, its 
behaviour as magnetic or diamagnetic. But does ho there- 
by include these phenomena as part of the Science of 
Chemistry ? It seems to me that the relation between tho 
weight of any portion of matter and its bulk, which is 
ascertained on measuring its specific gravity, is a physical 
and not a chemical fact. I think, too, that the physieiat 
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will claim, as part of Kia science, all inveatigations toucliing 
the refraction of light : he the substance producing thia 
refraction ivliat it may. And the ciroiimstancB that the 
chemist may test tho mag;nctic or diamagaetic property 
of a body, as a means of ascertaining what it is, or as a 
means of helping other chemists to determine whether they 
have got before them the same body, will neither be held 
by the chemist, nor allowed hy tho physicist, to imply s 
transfer of magnetic plienoraena from tho domain of tlie 
one to that of tho other. In brief, though tho chemist, in 
his account of an element or a compound, may refer to 
certain physical traits associated with its molecular consti- 
tution and affinitioa, ho does not by so doing change these 
into chemical traits. Whatever chemists may put into 
their books. Chemistry, considered as a science, includes 
only the phenomena of molecular structures and changes — 
of compositions and decompositions." I contend, then, 
that Chemistry does not give an account of anything 
as a concrete whole, in tho same way that Biology gives 
on account of an organism as a concrete wliole. This 
will bocomo even more manifest on observing tho character 
of the biological account. All the attributes of an organism 
are comprehended, from tho most general to the most special 
— from its conspicuous structural traits to ita hidden and faint 
ones; from its outer actions that thrust tJiemselves on the 
attention, to the minutest sub-divisions of its multitudinous 

• Ferhnps Bomc ivill say tlint snrli incidcntnl phcnomcnn aa tlioae of the heat 
and light fvolrcd during cfaemicnl cban^ra, aia to be incluilcd among^ chemioill 
plKnomenn. I think, hnnevcr, the phj-sicist icill huld that nil nhcnoindnit of 
re-distii!nitcd niolcculnr motion, no matter how arisinj;, cnmc within the range 
of Phpics. But whatever ditliculty there may he in drawing the line between 
I'hyaics and Clicmiatry (nnd, aa I have incidentallj pnintcd out in Tie Frincipler', 
of I^t/chiilofii/, { 66, the two aco cloaeiy linked by the phenomena of alloWipf 
and isomeriam), applies equally to the danteen olassificiition. or to any Mitel- 
AtiiI I niiij further point out ttiiit no ohsUcle hence ariies to the daaaiflaitkni I 
Dm dpfending. Fhysica and Chemiatrr being holh gronped hy me as Abitmeb 
Cantrcto ytiencea, no difficulty in aatiaiiictorily dividing them in the least affecti 
"■- eatiEifactnrincss of the division of tho great group to which they both belong, 
rn tho other two great groups 



internal fiinetions; from its character ns a gorm, througli the 
many changes of size, form, organizntion, and habit, it goea 
through iintil death ; from the physical characters of it aa 
a wliolo, to the physical charactura of its microscopic cells, 
and vcssela, and fibres ; from the chemical characters of 
its substanco in general to the chemical charactera of each 
tissue and each secretion — all these, with many others. 
And not only so, but there ia comprehended as the ideal 
goal of the science, the consemiis of all these phenomena 
in their co-esaBtencca and sacccssions, as constituting a. 
coherent individualized group definitely combined in space 
and in time. It is this recognition of indielditaliiji in its 
subject-matter, that gives its eoncrotcneaa to Biology, as 
to eveiy other Concrete Science Aa Astronomy deals 
with bodies that have their several proper names, or (as 
■with the smaller stars) are registered by their positions, 
aud considers each of them as a distinct individual — as 
Geology, while dimly perceiving in the Moon and nearest 
planets other groups of geological phenomena (which it would 
deal with as independent wholes, did not distance forbid), 
occupies itself with that individualized group presented by 
■ the Earth ; so Biology treats cither of an individual dis- 
tinguished from all others, or of parts or products belonging 
to such an individual, or of structural or functional traits 
common to many such individuals that have been observed, 
and supposed to bo common to others that are like them 
in most or all of their attributes. Every biological truth 
connotes a specifically individualized object, or a number 
of Bpccificnlly individualized objceta of tho samo kind, or 
numbers of different kinds that are severally specific. See, 
then, the contrast. Tho truths of the Abstract-Concrete 
Sciences do not imply specific individuality. Neither Molar 
Physics, nor Molecular Physics, nor Chemistry, concerna it- 
Belf with this. The laws of motion are expressed without 
any reference whatever to tho sizes or sliapcs of the moving 
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masses ; which may bo taken indifFerently to be Btma or 
atoms. The relations between contraction and the escape 
of molecular motioDj and between expansion and the ab- 
sorption of molecular motion, are expressed in their general 
forms without reference to tho kind of matter; and, if 
the degreo of either that occurs in a particular kind of 
matter is formulated, no note is taken of the quantity of 
tliat matter, much less of ita individuality. Similarly with 
Chemistry. When it inquires into tho atomic weight, the 
molecular structure, the atomicity, tho combining propor- 
tions, etc., of a substance, it is indilforent whether a grain 
or a ton be thought of — tho conception of amount is abso* 
lutely irrelevant. And so with more special attributes. 
Sulphur, considered chemically, is not sulphur under its 
crystalline form, or under its allotropic viscid form, or as 
a liquid, or as a gas ; but it is sulphur considered apart 
from those attributes of quantity, and shape, and state, that 
give individuality. 

Prof. Bain objects to tho division I have drawn between the 
Concrete Science of Astronomy and that Abstract- Concrete 
Science which deals with tho mutually-modified motions of 
hypothetical masses in space, as "not a little arbitrary." ■ 
He says : — 

"Wo can suppose a ecienco to confine itself »o?r?y to tho 'faetora,' 
or the separated elcmeata, and never, on any occasion, to combine tiro 
into a composite third. This' posititin is intelligible, and possibly 
defensible. For example, in Astronomy, the Law ot* Persistence M 
Motion in a straight line might be discussed in pure ideal separation; 
and 60, tho Law of Gravity might be discussed in equally pure sepa- 
ration — both under the Abstract- Concrete department of JIeohanic«. 
It might then bo reserved to a concrets department to unite these in 
tho explanation of a projectile or of a planet. Such, however, is 
not Mr. Spencer's boundary line. He allows Theoretical Mechanica 
to make this particular combination, and to arrive at the laws of 
planetary movement, in Hie ease of a itngle planet. What hs doei 
not allow is, to proceed to the case of two planets, mutually dia- 
tnrbiug one another, or a planet and a satellite, commonly called 
tljf 'problem of the Three Bodies.' " 
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If I held what Prof. Bain supposes me to hold, my position 
would he an absurd one ; but he misapprehends me. The 
misapprehension results in part from his having here, as 
before, used the word " concrete " with the Comtean mean- 
ing, as though it were my meaning ; and in part from the 
inadequacy of my explanation. I did not in the least mean 
to imply that the Abstract- Concrete Science of Mechanics, 
when dealing with the motions of bodies in space, is limited 
to the interpretation of planetary movement such as it would 
be did only a single planet exist. It never occurred to ma 
that my words (see p. 19) might be so construed, Abstract- 
Concrete problems admit, in fact, of being complicated in- 
definitely, without going in the least beyond the definition. 
I do not draw the line, as Prof. Bain alleges, between the 
combination of two factors and the combination of throe, or 
between tho combination of any number and any greater 
number. I draw the line between the science which deals 
with the theory of tho factors, taken singly and in combina- 
tions of two, three, four, or more, and the scieneo which, 
giving to these factors the tallies den'reil from obsercatiom qf 
actual objects, uses the theory to explain actual phenomena. 

It is true that, in these departments of scieneo, no radical 
distinction ia consistently recognized between theory and the 
applications of theory. As Prof. Bain says : — 

"Newton, in the First Book of the Principia, took up tlio 
problem of the Three Jlodies, as applied to the Moon, and worked 
it to exhaustion. So writers on Theoretical Mcchimioa continua to 
include tho Thrco Bodies, Precessioa, and tho Tides." 

But, supremo though the authority of Ifcwton may bo as n 
mathematician and astronomer, and weighty as are tlio nunioa 
of Laplace and Herschel, who in their works have siniilnrly 
mingled theorems and tho explanations yloldod by them, it 
does not seem to me that these facts go ior much j unless it 
can be shown that these writers intended thus to onunuiata 
tho views at which tliey bad arrived respecting tlio classili- 
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cation of tho eciencea. Such a union as that presented in 

their worts, adopted merely for tho aako of convenience, is, 
in fact, the indication of incomplete deveiopmeut; and liaa 
been paralleled in simpler sciences which have afterwards 
outgrown it. Two conclusive illustrations are at hand. The 
name Geometry, utterly inapplicable by its meaning to the 
science as it now exists, was applicable in that first stage 
when its few truths were taught in preparation for land- 
measuring and tho setting-out of buildings ; but, at a com- 
paratively early date, these comparatively simple truths 
became separated from their applications, and were embodied 
by the Greek geometers into systems of theory." A like puri- 
fication is now taking place in another division of the science. 
In the Giomctrie Deseriplive of Mongo, theorems were mixed 
with their applications to projection and plan-drawing. But, 
since his time, the science and the art have been segregating; 
and Descriptiye Geometry, or, as it may be better termed, 
the Geometry of Position, is now recognized by mathemati- 
cians as a far-reaching system of truths, parts of which are 
already embodied in books that make no reference to derived 
methods avaOablo by tho architect or the engineer. To meet 
a count er-iUustration that will be cited, I may remark that 
though, in works on Algebra intended for beginners, the 
theories of quantitative relations, as treated algebraically, 
are accompanied by groups of problems to bo solved, the 
subject-matters of these problems are not thereby made 
parts of the Science of Algebra. To say that they are, ia 
to say that Algebra includes the conceptions of distances 
and relative speeds and times, or of weights and bulks 
and specific gravities, or of areas ploughed and days and 
wages ; since these, and endless others, may be the terms of 



• It may bo said thnt fho mingling of problema nnJ tiioorcms in Enclid is not 
qoite conEiEtcnt nith. tliis EtateniGnt ; and it is truD thut we have, in thie mingling, 
a trace ot tlic cnrlior form of the Eciencp. But it is to he remarked thnt these 
prohlomB are all purely abstract, and, furtlier, that each of them adniita of being 
expressed lu a thoorem. 



it8 equationa. And juat in tho samo way ttat these concrete 
problema, solved by its aid, cannot by any possibility be 
incorporated with the Abstract Science of Algebra ; bo I 
contend that the concrete problems of Astronomy, cannot by 
any possibility be incorporated with that division of Abstract- 
Concrete Science which develops tho theory of the inter- 
actions of free bodies that attract one another. 

On this point I find myself at issue, not only with Prof. 
Cain, but also with Mr. Mill, who contends that : — 

"There t'» an abstract science of astronomy, namely, the theory 
of gravitation, which would equally agree with and explain tho 
lacts of a totijly dificrcnt solar system from the one of which our 
carlh forms a port. Tho actual facta of our owe sj-Btom, tho di- 
mensions, distances, velocities, ttrapcraturcs, physical constitution, 
etc., of the sun, earth, and planets, are properly the subject of a 
concrete science, similar to natural bistory; but tho concrete is 
more inseparably united to the obstroct science than in any olhcr 
case, since tho tew celestial facts really accessible to us are nearly 
all required for discovering and proving the law of gravitation as 
an universal property of bodies, and have therefore an indispensahle 
place in tho abstract soienoo as its fimdamcntal data." — Augusta 
ComU and Tositiciam, p. 43. 

la this explanation. Mi-. Mill recognizes tho fundamental 
distinction between ,tho Concrete Sctonco of Astronomy, 
dealing with the bodies actually distributed in space, and 
a science dealing with hypothetical bodies hypothctically 
distributed in space. Novortbclcss, ho regards these sciences 
as not separable; because tho second derives from tbo first 
the data whence the law of intcr-uction is derived. But 
the truth of this premiss, and the legitimacy of this iufcr- 
ence, may alike bo questioned. The discovery of the law of 
inter-action was not duo primarily, but only seccndarily, to 
observation of tho heavenly bodies. Tho conception of an 
inter-acting force that varies inversely as the square of the 
distance, is an d priori conception rationally dedueiblo from 
mechanical and geometrical considerations. Though unlike 
ia derivation to the many empirical bypolhcscs of Kepler 
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respecting planetary orbits and planutary motions, yet it was 
like the successful among these in its relation to astronomical 
phenomena : it was one of many posaiblo hypotheses, which 
admitted of having their consequences worked out and 
tested ; and one which, on having its impUcationa compared 
with the results of observation, was found to explain them. 
In short, the theory of gravitation grew out of experiences 
of terrestrial phenomena; but tho verification of it was 
reached through experiences of celestial phenomena. Pars- 
ing now from premiss to inforcnco, I do not sec that, even 
were the alleged parentage anbatantiated, it would necesaitate 
the supposed inseparability; any mors than tho descent of 
Geometry from I and- measuring necessitates a persistent union 
of the two. In the caso of Algebra, as above indicated, 
the disclosed laws of quantitative relations hold through- 
out multitudinous orders of phenomena that are extremely 
heterogeneous ; and this makes conspicuous the distinction 
between tho theory and its applications. Hero the laws of 
quantitative relations among masses, distances, velocities, and 
momenta, being applied mainly (though not exclusively) to 
the concrete cases presented by Astronomy, the distinction 
between tho theory and its appliculiong is less conepicuous. 
But, intrinsically, it is as great in the one case as in the 
other. 

How great it is, we shall see on taking an analogy, Thia 
is a living man, of whom we may know little more than that 
ho is a visible, tangible person ; or of whom we may know 
enough to form a voluminous biography. Again, thia book 
tells of a fictitious hero, who, like tho heroes of old romance, 
may be an impersonated virtue or vice, or, liko a modem 
hero, one of mixed nature, whoso various motives and con- 
sequent actions are elaborated into a semblance of reality. 
But no accuracy and completeness of the picture makes this 
fictitious personage an actual personage, or brings him any 
nearer to one. Kor does any meagreneas in our knowledga 
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of a real man reduce him any nearer to tbc imaginary being 
of a novel. To the last, tho division between fiction and 
biography remains an impassable gulf. So, too, remains the 
division between the Science dealing with the inter-actiona 
of hypothetical bodies in space, and the Science dealing 
with the inter-actions of existing bodies in space. We may 
elaborate the first to any degree whatever by tho intro- 
duction of three, four, or any greater number of factors under 
any number of assumed conditions, until wc symbolize a 
eolar syatem j but to the last an account of our symbolic 
solar syBtem is as far from an account of tho actual solar 
system as fiction is from biography. 

Even more obvious, if it be possible, does the radical cha- 
racter of this distinction become, on observing that from tho 
simplest proposition of General Mechanics wo may pass to 
tho moat complex proposition of Celestial Mechanics, with- 
out a break. Wo take a body moving at a uniform velocity, 
and commcnco with the proposition that it will continue so 
to move for ever. Nest, wc state tho law of its accelerated 
motion in tho same lino, when subject to a uniform force. 
We further complicate the proposition by supposing the 
force to increase in consequence of approach towai-ds aa 
attracting body ; and wo may formulate a series of laws of 
acceleration, resulting from so many assumed laws of in- 
creasing attraction (of which tlie law of gravitation is one). 
Another factor may now be added by supposing tho body to 
have motion in a direction other than that of tho attracting 
body ; and we may determine, according to tho ratios of the 
supposed forces, whether its course will be hyperbolic, para- 
bolic, elliptical, or circular — we may begin with this hypo- 
thetical additional force as infinitesimal, and formulate the 
varying results as it is little by little increased. The problem 
18 complicated a degree more by taking into account the 
effects of a third force, acting in some other direction ; and 
beginning with an infinitesimal amount of this force wc may 
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reacli any amount. Similarly, by introducing factor after 
factor, each at first insensible in proportion to tlie rest, we 
arrive, tUrough an infinity of gradations, at a combination 
of any complexity. 

Thus, tben, tlie Science which deala with the inter-action 
of hj-pothotical bodies in space, is nhsoluiely coiitmiions with 
General Mechanics. Wo have already seen that it ia ab- 
solutely dkcontbuious with that account of tho heavenly 
bodies which has been called Astronomy from the beginning. 
When these facta are recognized, it seems to mo that there 
cannot remain a doubt respecting its true place in a classi- 
fication of the Sciences. 



Passing over minor eriticisma, either as met by implication 
or as demanding space that cannot bo here afl'oi"ded, let mo 
say something by way of enforcing the general argument. 
I will re-state tlie case in two ways : tho first of them 
adapted only to those who accept the general doctrine of 
Evolution. 

AYo sot out with concentrating nebulous matter. Trac- 
ing tho re-distributions of this as the rotating contracting 
spheroid leaves behind successive annuli, and as these sever- 
ally breaking up eventually form secondary rotating spheroids, 
we come at length to planets in their early stages. Thus 
far we consider tho phenomena dealt with purely astro- 
nomical; and so long as our Earth, regarded as one of 
these spheroidfl, was made up of gaseous and molten 
matters only, it presented no definite data for any more 
complex Concreto Science. In tho lapse of cosniical time 
a sohd film forms, which, in tho course of millions of years, 
thickens, and, in the course of further mQliona of years, 
becomes cool enough to permit the precipitation, first of 
various other gaseous compounds, and finally of water. 
Presently, the varying exj^wsure of different parts of tho 
spheroid to the Sun's rays, begins to produce appreciable 
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effocts; until at length there have arisen meteorological 
actions, and consequent geological actions, such as those wo 
now know : determined partlj hy tho Sun'a heat, partly by 
the still-rotaincd internal heat of the Earth, and partly by 
the action of the Moon on the ocean P How have wo 
reached these geological phenomena ? "When did the astro- 
nomical changes end and tlio geological begin ? It needs 
but to ask this question to see that there is no real division 
between the two. Putting pro-conceptions aside, we find 
nothing more than a group of phenomena continually com- 
plicating under the influence of the same original factors; 
and we seo that our conventional division is defensible only 
on grounds of convenience. Let us advance a stage. As 
the Earth's surfaco continues to eool, passing through all 
degrcoa of temperature by infinitesimal gradations, the for- 
mation of more and more complex inorganic compounds 
becomes possible ; later its surface sinks to that heat at 
which tho loss complex compounds of the kinds called 
organic can exist; and finally the formation of tho mora 
complex organic compounds becomes possible. Chemists 
now show us that these compounds may be built up synthe- 
tically in the laboratory — each stage in ascending complexity 
making possible the next higher stage. Hence it is inferable 
that, in the myriads of laboratories, endlessly diversified in 
their materials and conditions, which tho Earth's surface 
furnished during the myriads of years occupied in passing 
through these stages of temperature, such successive syn- 
theses were clTectcd ; and that tho highly complex unstable 
flubstancG out of which all organisms are composed, was 
eventually formed in microscopic portions; from which, by 
continuous integrations and differentiations, tho evolution 
of all organisms lias proceeded, ^V'he^o then shall we draw 
tlie line between Geology and Diology? Tho synthesis of 
this most complex compound, ia but a continuation of tho 
syntheses by which all simpler compounds were formed. 



The samo primary factors have been co-operating with 
those secondary factors, meteorologic and geologic, pi'e- 
vioualy derived from them. Nowhere do wo find a break 
in the ever- complicating scries ; for there is a manifest 
connexion between those movements which various complex 
compounds undergo during their isomeric transformations, 
and those changes of form undergone by the protoplasm 
which we distinguish as living. Strongly contrasted as they 
eventually become, biological phenomena are at their root 
inseparable from geological phenomena — inseparable from 
the aggregate of transformations ooiatinually wrought in the 
matters forming the Earth's surface by the physical forces 
to which they aro exposed. Further stages I need not par- 
ticularize. The gradual development out of the biological 
group of phenomena, of the more specialized group wo 
class as psychological, needs no illustration. And when we 
come to the highest psychological phenomena, it is clear 
that since aggregations of human boinga may be traced 
upwards from single wandering families to tribes and nations 
of all sizes and complexities, wc pass insensibly from the 
phenomena of individual human action to those of corporate 
buman action. To resume, then, is it not manifest that in 
the group of sciences — ^Astronomy, Geology, Biology, Psy- 
chology, Sociology, wc Lave a natural group that admits 
neither of disruption nor change of order? Here there is 
both a genetic dependence, and a dependence of interpre- 
tations. Tho phenomena Lave arisen in this succession in 
cosmical time ; and complete scientific interpretation of each 
group depends on scientific interpretation of the preceding 
groups. No other science can be thrust in anywhere with- 
out destroying the continuity. To insert Physics between 
Astronomy and Geology, would bo to make a break in the 
history of a continuous series of changes ; and a like break 
would be produced by inserting Chemistry between Geology 
and Kiology. It is true that Physics and Chemistry are 



needful as interpreters of these aucccsalvc aaserablitges of 
facts; but it doea not therefore folldv tliat tlioy are thom- 
Bolves to be placed nmong tbeao asaemblagea. 

Concrete Science, made up of these five concrete sub- 
sciences, being thus coherent icithin itself, and separated 
from all other science, there comes the question — Is all other 
Bcienco similarly coherent within itself? or is it traversed by 
some second division that ia equally decided ? It ia thus 
traversed. A statical or dynamical theorem, however simple, 
has always for its subject-matter something that ie conceived 
OS extended, and as displaying force or forces — aa being a 
scat of resistance, or of tension, or of both, and as capable 
of possessing more or less of tis fita. If we examine the 
simplest proposition of Statics, we see that the conception of 
Forco must bo joined with t)ie conception of Space, before 
the proposition can be framed in thought ; and if we simi- 
larly examine the simplest proposition in Dynamics, we see 
that Porce, Space, and Time, are its essential elements. The 
amounts of the terms are indifferent ; and, by reduction of 
its terms beyond the limits of perception, they are applied to 
molecules : Molar Mechanics and Molecular Mechanics arc 
continuous. From questions concerning the relative motions 
of two or more molecules. Molecular Mechanics passes to 
changea of aggregation among many molecules, to changes 
in the amounts and kinds of the motions possessed by them 
as members of an aggregate, and to changes of the motions 
transferred through aggregates of them (as those constituting 
light). Daily extending its range of interpretations, it ia 
coming to deal even with the components of each compound 
molecule on the same principles. And the unions and dis- 
unions of- such more or less compound molecules, which 
constitute the phenomena of Chemistry, are also being con- 
ceived as resultant phenomena of essentially kindred natures 
— the affinities of molecules for one another, and their re- 
actions in relation to light, heat, and other modes of forco, 



boing regarded as consequent on tho combinatlona of tlio 
various mechanically- determined niotiona of their Tarioua 
components. AVitiiout at all out-running, however, this pro- 
gress in the mechanical intcrjjrctation of molecular phe- 
nomena, it suffices to point out that tho indispensahle 
elements in any chemical conception are units occupying 
places in space, and exerting forces on one another. This, 
then, ia the common character of all these sciences which 
we at present group under the names of Mechanics, 
Physics, Chemistry. Leaving undiscussed the question 
whether it is possible to conceive of force apart from ex- 
tended somethings exerting it, wc may assert, as beyond 
dispute, that if the conception of forco bo cspelled, no 
science of Mechanics, Physics, or Chemistry remains. Made 
coherent, aa these sciences are, by this bond of union, it ia 
impossible to thrust among them any other science without 
breaking their continuity. We cannot place Logic between 
Molar Mechanics and Molecular Mechanics. Wo cannot place 
Mathematics between the group of propositions concerning 
the behaviour of homogeneous molecides to one another, and 
the group of propositions concerning the behaviour of hetero- 
geneous molecules to one another (which we call Chemistry). 
Clearly these two sciences lie outside the coherent whole wo 
have contemplated : separated from it in some radical way. 

By what arc they radically separated ? By the absence of 
the conception of force. However true it may be that so 
long as Logic and Mathematics have any terms at all, these 
'must be capable of affecting consciousness, and, by impli- 
cation, of exerting force ; yet it ia the distinctive trait of 
these sciences that not only do their propositions make no 
reference to such force, but, aa far as possible, they delibe- 
rately ignore it. Instead of being, as in all the other 
sciences, an element that is not only recognized hut vital ; in 
Mathematics and Logic, force is an clement that is not only 
not vital, but is studiously not recognized. The terms in 
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whicli Logic expresses its propositions, are symbols that do 
not profess to represent tLiogs, properties, or powers, of one 
kind more than another ; and may equally well stand for the 
attributes belonging to members of some conneeted series of 
ideal curves which have never been drawn, as for so many 
real objects. And the theorems of Geometry, so far fi-om 
contemplating perceptible lines and surfaces as elements in 
the truths enunciated, consider these truths as becoming 
absolute only when sueh lines and surfaces become ideal — 
only when the conception of something exercising force is 
extruded. 



Let mo now make a second rc-statcment, not implying 
acceptance of the doctrine of Evolution, but exhibiting with 
a clearness almost if not quite as great, these fundamental 
distinctions. 

The concreto sciences, taken together or separately, con- 
template as their sulfject- matters, aggregates — either the entire 
aggregate of sensible existences, or somo' secondary aggre- 
gate separable from this entire aggregate, or somo tertiaiy 
aggregate separable from this, and so on. Sidereal Astro- 
nomy occupies itself with the totality of visible masses dis- 
tributed through space; which it deals with as made up of 
identifiable individuals occupying specified places, and seve- 
rally standing towards one another, towards sub-groups, and 
towards the entire group, in defined ways. Planetary Astro- 
nomy, cutting out of tbia all-including aggregate that 
relatively minute part constituting the Solar System, deals 
with this as a whole — observes, measures, and calculates the 
sizes, shapes, distances, motions, of its primary, secondary, 
and tertiary members; and, taking for its larger inquiries 
the mutual actions of all these members as parts of n co- 
ordinated assemblage, takes for its smaller inquiries the 
actions of each member considered as an individual, having 
a set of intrinsic activities that are modified by a set of 



extrinsic activities. Heatricting' itself to one of these aggro- 
gatoa, which admits of close examination, Geology (using 
this word in its comprehensive meaning) givca an account of 
terrestrial actions and terreatriul structures, past and present; 
and, taking for its narrower problems local formations and 
the agencies to which they are duo, takes for its larger 
problems the serial transformations undergone hy the entire 
Earth. The geologist being occupied with this cosmicaUy 
small, but otherwiso yast, aggregate, tlie biologist occupies 
himself with small aggregates formed out of ports of the 
Earth's superficial substance, and treats each of these as a 
coordinated whole in its structures and functions; or, when 
he treats of any particular organ, considers this as a whole 
made up of parts held in a sub- coordination, that refers to 
the coordination of tho entire organism. To the psycholo- 
gist lio leaves those specialized aggi-egatcs of functions which 
adjust the actions of organisms to the complex activities 
surrounding them: doing this, not simpl^" bocauso they are a 
stage higher in speciality, but because they are tho counter- 
parts of those aggregated states of consciousness dealt with 
by the science of Subjective Psychology, which stands 
entirely apart from all other sciences. Finally, tho sociolo- 
gist considers each tribe and nation as an aggregate pre- 
senting multitudinous phenomena, simultaneous and suc- 
cessive, that are held together as parts of one combination. 
Thus, in every caso, a concrete science deals with a real 
aggregate (or a plurality of such aggregates) ; and it in- 
cludes as its subject-matter whatever is to bo known of this 
aggregate in respect of its size, shape, motions, density, 
texture, general arrangement of parts, mJnuto structure, 
chemical composition, temperature, etc., together with all 
tho multitudinous changes, material and dynamical, gone 
through by it from the time it begins to exist as an aggre- 
gate to the time it ceases to exist as an aggregate. 

Ko abstract-concrete science makes the remotest attempt 
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to do anything of this sort. Taken together, tho abstract- 
concrete BciencGS give an account of tho yariouB kinda of 
properties ■which aggregates display ; and each abstrnct- 
concreto science concerns itself with a certain order of these 
properties. By this, the properties common to all aggregates 
are shidicd and formulated; Ly that, tho properties of ag- 
gregates having special forms, special states of aggregation, 
etc. ; and by others, tho properties of particular components 
of aggregates when dissociated from other components. But 
by all these sciences tho aggregate, considered as an indi- 
vidual object, is tacitly ignored ; and a property, or a con- 
nected set of properties, exclusively occupies attention. It 
matters not to Mechanics whether tho moving mass it con- 
siders is a planet or a molecule, a dead stick thrown into 
the river or tho living dog that leaps after it: in any 
case tho curve described by the moving mass conforms 
to the same laws. Similarly when tho physicist takes for 
his subject tho relation between the changing bulk of matter 
and the changing quantity of molecular motion it contains. 
Dealing with tho subject generally, he leaves out of con- 
sideration the kind of matter ; and dealing with the subject 
specially in relation to this or that kind of matter, he 
ignores the attributes of size and form : save in the still 
more special cases where the effect on form is considered, 
and even then size is ignored. So, too, is it with tho 
chemist. A substance he is investigating, never thought of 
by him as distinguished in extension or amount, is not even 
required to be perceptible. A portion of carbon on which 
he is experimenting, may or may not have been visible under 
its forms of diamond or graphite or charcoal — this is in- 
different. He traces it through various disguises and various 
combinations — now as united with oxygen to form an in- 
visible gas; now as hidden with other elements in such 
more complex compounds as ether, and sugar, and oil. By 
aulphuiic acid or other agent he precipitates it from these 
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as a coherent cinder, or a3 a dlS'uscd impalpaHo powder; 
and again, by applying heat, forcea it to diBcloae iUelf as an 
clement of animal tissue. Evidently, while thua ascertain- 
ing the affinities and atomic equivalence of carbon, the 
chtinist has nothing to do with any aggregate. IIo doala 
■with carbon in the abatract, as something considered apart 
from quantity, form, appearance, or temporary atato of com- 
bination; and eonceivcs it aa the possessor of powers or 
properties, whence the special phenomena ho describes re- 
sult ; the ascertaining of all those powers or properties being 
liis solo aim. 

Finally, the Abstract Sciences ignore alike aggregates and 
the powers which aggregates or their components poaaeaa; 
and occupy themaelvea with relations — cither with the re- 
lations among aggregatoa, or among their parts, or the 
relations among aggregates and properties, or the relations 
among properties, or the relations among relations. The 
samo logical formula applies equally well, whether ifa terms 
are men and their deaths, crystals and their planes of cleav- 
age, or lettcra and their aounda. And how entirely Mathe- 
matics concerns itself with relations, we see on remembering 
that it has just the same expression for tho characters of an 
infinitesimal triangle, oa for those of the triangle which has 
Sirius for its apex and the diameter of the Earth's orbit for 
its base. 

I cannot see how these definitions of these groups of 
sciences can be quoationcd. It is undeniable that every 
Concrete Science gives an account of an aggregate or of 
aggregates, inorganic, organic, or aupor-organie (a society); 
and that, not concerning itself with properties of this or that 
order, it concerns itself with the co-ordination of the as- 
sembled properties of all orders. It seems to me no less 
certain that an Abstract- Concrete Science gives an account 
of Bomo order of properties, general or special ; not earing 
about the other traits of an aggregate displaying them, and not 
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recognizing aggrogatos at all further tlian is implied by 
discussion of tlio particular order of properties. And I 
tliink it is equally clear that an Abstract Science, freeing 
its propositions, ao far as the nature of thought permits, 
from aggregates and properties, occupies itself with the 
relations of co-csistcnco and sequence, as disentangled 
from all particular forms of being and action. If then 
these thrco groups of scionees are, rospcctivoly, accounts of 
cS^rfgittes, accounts of properties, accounts of relations, it is 
manifest that the divisions between them ore not simply 
perfectly clear, but that the chasms between them are ab- 
solute. 



Jllcre, perhaps more clearly than boforo, will be seen the 
unteuability of the classification made by M. Comtc. Al- 
ready (p. 11), after setting forth in a general way these 
fundamental distinctions, I have pointed out the incongrui- 
ties that ariso when the sciences, conceived us Abstract, 
Abstract-Concrete, and Concrete, are arranged in the order 
proposed by him. Such incongruities become still more 
conspicuous if for these general names of the groups wo 
substitute the definitions given above. The scries will then 
stand thus : — 

Mathematics An account of re/tjfioiis 

(including, under Mechanics, an account oi properties). 

Astronomy An account of aggregates. 

Physics An account oi projierties. 

Chemistry An account oi properties. 

Biology An account of aggregates. 

SocioixhjY An account of aggregates. 

That those who espouse opposite views see clearly tlio 
defects in the propositions of their opponents and not those 
in their own, is a trite remark that holds in philosophical 
discussions as in all others: the parable of the mote and 
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the beam applies as well to men's appreciations of one 
another's opinions as to their appreciations of one another's 
natures. Possibly to my positivist friends I exemplify this 
truth, — just as they exemplify it to me. Those imcom- 
mitted to either \ie\v must decide where the mote exists and 
where the beam. Meanwhile it is clear that one or other 
of the two views is essentially erroneous ; and that no quali- 
fications can bring them into harmony. Either the sciences 
admit of no such grouping as that which I have described, 
or they admit of no such serial order as that givcu by 
M. Comte. 

London, 
Fehrtiary, 1871. 
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PHILOSOPHY OF M. COMTE. 



"While tLo prccoding pages wore passing through the 
press, there appeared ia the Revue den Deux Mondea for 
February 15tb, an article on a late work of mine — First 
Priiicijiles. To M, Awgustc Laugel, the writer of this article, 
I am much indebted for tho careful exposition he has made of 
some of the leading views set forth in that work ; and for the 
catholic and sympathetic spirit in which ho has dealt with 
them. In one respect, however, M. Laugol convoys to hia 
readers an crreneoua impression — an impression doubtless 
derived from what appears to him adequate evidence, and 
doubtless expressed in perfect sincerity. JI. Laugel describes 
me as being, in part, a follower of M. Comte. After describing 
tho influcnco of 11, Comte as traceable in the works of somo 
other English writers, naming especially Mr. Mill and Mr. 
Buckle, ho goes on to say that this inducneo, though not 
avowed, ia easily recognizable in the work ho is about to 
make known ; and in several places throughout his review, 
there aro remarks having the same implication. I greatly 
regret having to take exception to anything said by a critio 
BO candid end so able. But tho Revue des Deux Moiidcs cir- 
culates widely iu England, as well as elsewhere ; and finding 
that there exists in somo minds, both hero and in America, 
Bn impression similar to that entertained by M. Laugel — 
on impression likely to be confirmed by his statement — it 
Appeal's to me needful to meet it. 



Two causes of quilo difforont kinds, have cousplrod to diffuae 
tho erroneous bcliof that M, Comto ia an accepted exponent 
of Bcientific opinion. His bitterest foes and his closest 
friends, liavo unconsciouely joined in propagating it. On the 
one band, M. Comte having designated by tho term "Positive 
Philosophy" all that definitely- established knowledge which 
men of scionco have been gradually organizing into a oohe- 
ront body of doctrine ; and having habitually placed this in 
opposition to the incoherent body of doctrine defended by 
theoIogianB ; it hos bocomo the luibit of tho theological party 
to think of tho antagonist sciontilio party, under tho title 
of " positivists." And thus, from tho habit of calling 
them "positivists," there has grown up the assumption 
that they coll themselves " positivists," and that they are 
tho disciples of M. Comte. On tho other hand, those who 
have occeptod M. Comto's system, and believe it to bo 
tho philosophy of the future, have naturally been prono 
to aoG everywhere tho signs of its progress ; and wherovoT 
thoy have found opinions in harmony with it, bavo oseribed 
tboso opinions to tho inllucnco of its originator. It ia always 
tbo tendency of disciplesbip to magnify the effects of the 
master's tcaehingsj and to credit tho master with.aU tho 
doctrines ho teaches. In tho minds of liis followers, M. 
Comto's narao ia associated with sciontlfio thinking, which, 
in many cases, they first understood from Jiis exposition of it 
Influenced us they inevitably arc by this assoeiiition of ideas, 
they uro reminded of M. Combe wherever thoy meet with 
thinking which correajionds, in some marked way, to M. 
Comto's description of scientifio thinking ; and honee arc apt 
to imagine him as introducing into other minds, tho con- 
ceptions which ho introduced into their minds. Such im- 
pressions are, bowover, in most cases quite unwarranted. 
'Iliut M. Comto bos given a general exposition of tho doctrine 
and method elaborated by Seienco, is true. But it is not truo 

lat the holders of this doctrino and followers of this method. 
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aro disciples of M, Comto. Neither their modes of inquiry 
nor their views concerning Luman Itnowledgo in its nature 
and limits, are appreciably different from what they were 
before. If they are " positiviats," it is in the sense that all men 
of science have been more or less consistently "positiviats;" 
and the applicability of M. Comto's title to them, no more 
makes them his disciples, than does its applicability to 
men of science who lived and died before M. Comte wrote, 
make these his disciples. M. Comfa himself by no means 
claims that which some of hia adherents are apt, by impli- 
cation, to claim for him. Ho says : — " II y a, sans doute, 
bcaucoup d'analogio entre ma philoaophie positive et ce 
que lea savuns anglais entcndent, depuia Newton siirtout, 
par philosopkie vaturelle ;" (see Acerlissemenl) and further 
on he indicates tho " grand mouvement imprime ti resprit 
hitmain, il y a deux sieicles, par I'action combin^e des 
preceptes de Bacon, des conceptions de Descartes, et des d^- 
couvertes de Galilei, comme le moment ou I'esprit de la 
philoBophio positive a commenc6 it so prononcer dans 
le monde." That is to say, the general mode of thought 
and way of interpreting phenomena, which M. Comte calls 
" Positive Philosophy," be recognizes as having been growing 
for two centuries ; as having reached, when he wrote, a 
marked development ; and as being tho heritage of all men of 
science. 

That which M. Corato proposed to do, was to give scientific 
thought and method a more definite embodiment and organi- 
zation ; and to apply it to tho interpretation of classes 
of phenomena not previously dealt with in a scientific 
manner. Tho conception was h groat one ; and tho endea- 
vour to work it out was worthy of sympathy and applause. 
Some such conception was entertained by Bacon. He, too, 
aimed at the organization of the sciences ; he, too, held that 
" Physics is tho mother of all the sciences ;" he, too, held 
that tho sciences can bo advanced only by combining them, 



and saw the natui-o of tho required combination ; he, too, 
held that moral, and civil philosophy could not floiuiah when 
separated from thoir roots in natural philosophy ; and thus 
he, too, had somo idea of a social science growing out of 
physical science. But the state of knowledge in his day pre- 
vented any advance beyond tho general conception ; indeed, 
it was marvellous that ho should have advanced bo far. In- 
stead of a vague, undefined conception, U. Corato has pre- 
sented tho world with a defined and highly-elaborated 
conception. In working out this conception he has shown 
rematkahlo breadth of view, great originality, immense fer- 
tility of thought, unusual powers of generalization. Con- 
sidered apEirt from tho question of its truth, his system of 
Positive I'hilosophy ia a vast aehiovomont. But after ac- 
cording to M. Comte high admiration for bis conception, for 
his effort to realize it, and for tho faculty ho has shown in 
the effort to realize it, there remains the inquiry — Has ho 
succeeded P A thinker who re-organizes tho scientifio method 
and knowledge of his age, and whose ro-organization ia 
accepted by his successors, may rightly bo said to have such 
successors for his disciples. Hut successors who accept thia 
method and knowledge of his ago, minus his re-organization, 
are certainly not his disciples. How then stands the case 
with M, Comte ? There are some few who receive his 
doctrines with but littlo reservation ; and those aro his dis- 
ciples truly BO called. Thero are others who regard with 
approval certain of his leading doctrines, but not tho rest: 
these wo may distinguish as partial adherents. Thero 
are others who reject all his distinctive doctrines ; and these 
must be classed as his antagonists. Tho members of thia 
class stand substantially in tho same position as they would 
have done had ho not written. Declining bis re-oi-gan- 
ization of scientific doctrine, they possess this scientifio 
doctrine in its pro-existing state, as the common horitago 
bequeathed by tho past to tho present ; and their adhesion to 
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LLia aeientific doctrine in no sense implicates them with M, 
Oomte. In this class stand the gi-eat hody of men of science. 
And in this case I stand myself. 

Coming* thus to the personal part of the question, let me 
first specify those great general principles on which M. 
Comte is at one with preceding thinkers ; and on which I am 
at one with M. Comte. 

AU bnoivledge is from experience, holds M. Comte; and 
this I also hold — hold it, indeed, ia a wider sense than JI. 
Comte : since, not only do I helievo that all the ideas acquired 
by individuals, and consequently all the ideas transmitted by 
past generationa, are thus derived ; but I also contend that 
the very faculties by which they are acquired, are the pro- 
ducts of accumulated and organized experiences received by 
ancestral races of beings (sec Principles 0/ Psi/cholotji/). But 
the doctrine that all knowledge is from experience, is not 
originated by M. Comte ; nor is it claimed by him. He 
himself says — " Tons les bens esprits reputcnt, depuis Bacon, 
qu'il n'y a do connaissancea reelle que cellos qui reposent sur 
des faitea observes." And the clahoratiou and definite esta- 
blishment of this doctrine, has been the special characteristic 
of the English school of Psychology. Nor am I aware that 
M. Comte, accepting this doctrine, has done anything to 
make it more certain, or give it greater definiteness. Indeed it 
was impossible for him to do so ; since he repudiates that part 
of mental science by which alone this doctrine can be proved. 

It is a further belief of M. Comte, that all knowledge is 
phenomenal or relative ; and in this belief I entirely agree. 
But no one alleges that the relativity of all knowledge was 
first enunciated by M. Comte. Among others who have 
more or less conaiatontly held this truth, Sir "William Hamil- 
ton enumerates, Protagoras, Aristotle, St. Augustin, Bocthius, 
Averrecs, Alhertua Magnus, Geraon, Leo Hebnous, Molane- 
thon, Scaliger, Francis Piocolomini, Giordano Bruno, Cam- 



h 
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panella, Bacoti, Spinoza, Newton, Kant. And Sir William 
iramilton, ia hia " Philoaophy of tho Uncontlitioned," first 
published in 1829, lias given a scientific demonstration of this 
belief. Ecceiving it in common with other thinkers, from 
preceding thinkers, M. Comte has not, to my knowledge, 
advanced this belief. Nor indeed could he advance it, fop 
the reason already given — he denies the possibility of that' 
analysis of thought which disclosos tho relativity of all 
cognition. 

M. Comte reprobates the interpretation of difieront classes 
of plienomena by assigning metaphysical entities as their 
causes; and I coincide in the opinion that tho assumption 
of such separate entities, though convenient, if not indeed 
necessary, for purposes of thought, is, scientifically con- 
sidered, illegitimate. This opinion is, in fact, a corollary 
from tho lost ; and must stand or fall with it. But like the 
last it has been held with moro or less consistency for gena- 
rations. M. Comte himself quotes Newton's favorita saying 
• — " I Physics, beware of Metaphysics !" Neither to this 
doctrine, any more than to tho preceding doctrines, has M. 
Comte given a firmer basis. He has simply re-asserted it ; 
and it was out of tho question for him to do more. In this 
case, as in the others, his denial of subjective psychology 
debarred him from proving that these metaphysical entities ara 
mere symbolic conceptions which do not admit of verification. 

Lastly, M. Comte believes in invariable natural laws — 
absolute uniformities of relation among phenomena. But 
very many before him have believed iu them too. Long 
ifumiliar even beyond tho bounds of tho scientific world, the 
proposition that there is an unchanging order iu things, has, 
within tho scientific world, held, for generations, the positioa 
of an established postulate : by some men of scienco recog- 
nized only as holding of inorganic phenomena ; but recog- 
nized by other men of science, as universal. And M. Comte, 
sccpting this doctrine from the past, has left it substantially 



as it was. Though he has assorted new uniformities, I do 
not think scientific men will admit that he has so demonstrated 
them, as to make the induction more certain ; nor haa he 
deductively established the doctrine, by showing that uni- 
formity of relation is a necessary coroUary from the per- 
sistence of force, as may readily bo shown. 

These, then, are the pre-established general truths with 
which M. Comte seta out — truths which cannot be regarded 
as distinctivo of hia philosophy. " But why," it \TiIl perhaps 
bo asked, " is it needful to point out this ; seeing that no 
instructed reader supposes these truths to be peculiar to M. 
Comte?" I reply that though no disciple of IT. Comte 
wovdd deliberately claim them for him ; and though no 
theological antagonist at all familiar with science and philo- 
phy, supposes JI. Comte to be the first propoimdcr of tbem ; 
yet there is so strong a tendency to associate any dqptrines 
with the name of a conspicuous recent exponent of them, 
that false impressions are produced, even in spite of better 
knowledge. Of the need for making this reclamation, 
definite proof ia at hand. In the No. of tho Revue des Bmx 
Mondes named at the commencement, may be found, on p. 936, 
the words — " Toute religion, comme toute philosophic, a la 
pretention de donncr une explication de I'univers. " La 
philoaophie qui s'appclle positive se distingue do toutes les 
philosophies et de toutes les religions en co qu'cllo a renonc^ 
& cette ambition de I'esprit humain ;" and tho remainder of 
tho paragraph ia devoted to explaining tho doctrine of the 
relativity of knowledge. The next paragraph begins — 
" Tout imbn do ces id^cs, que nous osposons sans lea discuter 
pour le moment, M. Spencer divise, etc." Now this is one 
of those collocationa of^eas which tends to create, or to 
strengthen, the erroneous impression I would dissipate. I do 
not for a moment suppose that M, Laugel intended to say 
that these ideas which he describes as ideas of the " Positiva 
Philosophy," are peculiarly tho ideas of M. Comte. But 




EEABOsa Fon DiaamnTNO fhom cowtb. 

little OB he probably iotondcd it, Lis cxprossioDS SQg'gcst thu 
conception. In tho minds of both disciples and nntagonista, 
"the Positivo Pbiloaopby" means tlio philosophy of M. 
Comtc ; and to be imbued with the ideas of " the Positivo 
Philosophy" means to be imbued with tho ideas o£ II. Comte 
— to havo received these ideaa from M. Comtc. After what 
has been said above, I need scarcely repeat that the con- 
ception thus inadvertently suggested, is a wrong one. JI. 
Comte's brief enunciations of these general truths, gave mo 
no clearer apprehensions of them than I had before. Such 
clarifications of ideas on these ultimate questions, as I can 
trace to any particular teacher, I owe to Sir William 
Hamilton. 



From tho principles which M. Corate held in common with 
many preceding and contemporary thinkers, let us pass now 
to the principles that arc distinctive of his system. Just as 
entirely as I agree with If. Comte on those cardinal doctrines 
which we jointly inherit ; so entirely do I diaagToo with him 
on those cardinal doctrines which he propounds, and which 
determine the organization of his philosophy. The best way 
of showing this will bo to compare, aide by side, the — 

Froposilicm which I hold. 

Tho progress of our coneeptionB, 
and of each branch of knowlo^go, is 
from beginning to end intrinsically 
alike. There are not tlireo igethods 
of philosophizing radically opposcdj 
but one method of philosophizing 
which retnainfl, in eaaonoc, the sarao. 
At firsMhd to tho last, tho conceived 
causal ajencics of phouomena, havo a 
degree of generality corresponding to 
tho width of tho generalizations 
pioio sucecssivement dans which experiences have determined ; 
chacuno do sea recherches and they chango just as gradually as 
tr6iB m^thodcB dc philoso' cxpcrionccs accumulate. The iato- 



" ... chacuno de nos con- 
ceptions priucipales, chaquc 
branchc do nos oonnaissan- 
ccs, passe Buccessivemcnt 
par troia Stats theoriijuca 
difKrena: I'utat theologique, 
on fictii'; I'etat mfitapliy- 
sique, ou ahfitrait ; I'etut 
floiontiflquc, ou poaitil'. Ea 
d'autrea torroes, reaprit hu- 
main, par 



plicr, dont Is caraot^re est 
csEcntiellement different et 
meme radicalemcnt oppose ; 
d'abord la mi^'tliode tbcolo- 
gique, ensuito la methoda 
mStaphyBique, ct enfin la 
methods Dositiyc." p. 3. 



gration of cousal agencies, originally 
thought of as multitudinous and 
local, hut finally believed to be one 
and universal, ia a proccas which ia- 
Tolvea the pacing through all inter- 
mediate steps between these extremes; 
and any appearance of stages can bo 
but superficial. Supposed concreto 
and individual causal agencies, co- 
alesce in tho mind as fast as groups 
of phenomena are assimilated, or seen 
to bo riniilarly caused. Along with 
their coalescence, comes a greater ex- 
tension of their indtviduolities, and 
a concomitant loss of distinctness in 
their individualities. Gradually, by 
continuance of such ooalcscencos, 
causal agencies become, in thought, 
difi'uBed and indefinite. And even- 
tually, ■witbont any change in the 
nature of the process, there ia reachod 
the consciousness of a universal causal 
agency, which cannot be conceived,* 

Aa tho progress of thought is one, 
so is the end one. There are not 
three possible terminal conceptions ; 
but only a single terminal conccptioD. 
When the theological idea of the 
providential action of ono being, is 
developed to its ultimate form, by the 
absorption of all independent second- 
ary agencies, it becomes the conception 
of a being immanent in all pheno- 
mena ; and tho i-cduction of it to this 
state, implies tho fading-away, in 
thought, of all those anthropomorphic 
atlributes by which tho aboriginal 



B systBme Ihdologiquo 
est parvenu ii la plus haute 
perfection dont il soit sus- 
ceptible, quand il a aubati- 
tu6 Vaction providentielle 
d'un fitrc unique au j'cu 
varie dea nombreusea divi- 
nity independantes qui a- 
vaicnt 6ii imagini^cs primi- 
tivoment. De meme, le 
dcmicr tcrmo du syst^me 
metaphysique consiste k 
concevoir, au lieu dea dif- 
f^ rentes entity partlcuUe res, 

• A clear illiutration of thia process, is furnishod by the recent mental inte- 
j^lion of fleiit, Light, Elwtricity, eto., as modes of molecular motion. If wc 
go a Htcp bock, wo see that the modem coaoeptiun of Eloctriuity, reiullcd from 
the integration in ooiuoioiuncM, of the two forma of it cvolrcd in tho galTunio 
hultfiiy and in the clectric-muohine. And going baclc to a still earlier stage, wo 
eeo how tho conception of atsttcol electricity, aroee by the coolescenca in thought, 
of the pmviouBlyj;septtrBl« forces mani/oBtod in rublicd amber, in rubbed ^laas, and 
in lightning. With such iUustratious before him, no ouo con, I think, doubl 
^t the process bos bcea tho same fcn&i tlia bcginaiag. 
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utiQ aoulo griindo cnlit^ g6- 
D^rale, la nature, eny'iaagia 
comtne la source unique de 
tous lea phenomiaes, Pu- 
reillement, la perfection, du 
sj-at^mo poeitif, vera luquelle 
U tend saoB cesso, qnoiqu'il 
aoit trSa-probable qu'U ne 
doive jamais Tatteindrc, 
eerait de pouvoir so ropr6- 
Bcnter tous los divers ph£- 
nomonea observables com me 
dea caa partioulicra d'uu 
scul fait g6noral, tcl que 
celui de la gravitation, par 
exemple." p. 5, 



"...la perfection du sys- 
t£mo positif, vera laquelle 
il l«nd aana cesae, quoiqu'il 
soit tr^B-probnblo qu'il ne 
doive jamais I'atteindro, 
Berait do pouvoir se repre- 
senter tous les divers phe- 
nomfenea observablea coromo 
dcs COS particulicra d'un 
Bcul fait general, p. 5 ... 
. . . considuront commo ab- 
solum oDt inaccessible, et 
vide do sens pour nona la 
reeborche de co qu'on ap- 
pelle lea eausea, aoit pre- 
mieres, aoiL finales." p. 14. 



FEOM COMTE. 

idea was diatinguiBhed. The alleged 
last term of the metaphysical system 
— the conception of a single great 
general entity, nature, as the source 
of all phenomena— is a conception < 
identical with the previous one : the 
conaciouaneaa of a ainglo source which, 
in coming to be regarded as universal, 
ceases to be regarded as conceivable, 
differs in nothing but name from tho 
eoDBciousncss of one being, mani- 
fested in all phenomena. And simi- 
■larly, that which ia deacribed as the 
ideal state of science — the power to 
represent all observable phenomena 
as particular casea of a single general 
fact, implies the postulating of some 
nltimate ejtistence of which this 
single fact ia alleged ; and the postu- 
lating of this ultimate existence, 
involves a stale of consGiousnesa in- 
diatinguishable from tho other two. 

Though along with the cxteDsion 
of generalizations, and concomitant 
integration of conceived causal agen- 
cies, the conceptions of causal agencies 
grow more indefinite ; and though as 
they gradually coalesce into a uni- 
versal causal agency, they ceaae to be 
roprescntable in thoaght, and are 
no longer supposed to be comprohen- 
siblo ; yet the consciousne'aa of cause 
remains as dominant to the last as it 
was at £rst; and can never be got 
rid of. The consciousness of cause 
can bo abolished only by aboltehing 
consciousness itself," {Pirst JPrinei- 
plei, % 26.) 



FossiHr it iviUhe aaid that M. ComCe himaclf iidmib(,tl>at wlisthe calls fhs 
probnbly ni 
the nalurti of as 



aifaly it will 

Eerfacdon of tho poaiti™ BjBlem, will 
e eoademns is the ' — ^—^-.-..i-- .. 



>r he nuitlitiJ ; nad that what 
ca and not tho general reeog- 
nitioa of canae. To the ficat of these allegations, I nply tnac as I understand 
M. Comle, tho obBtacIs to the perfect realization of the poEilivc philasaphy is Iba 
inposBibilitf of carrying generalization w for as to leducs all purticalor licts to 



THE WORLD GOVEKNED BT FEELINGS, 



"Co n'eat pas aux leo- 
tcura de c6t ouvrage que jo 
eroirai jumnis devoir prou- 
yer quo lea idSes gouvornont 
et boulovcrscnt lo mondc, 
ou, en d'outrea termes, que 
tout lo inccanismo social 
repose finalcmcnt Bur des 
opiuioDB. lis savont surtout 
que la grande crise politique 
ot morale des soci^t^s ac- 
tuellcB ticnt, en dcrni^ro 
anal^Be, a. I'onarchio iutcl- 
lectucllg." p. 48.* 



Ideas do not govern and overthrow 
the world : the world is governed or 
overthrown by feelings, to which 
ideas serve only as guides. The 
social mechanism does not rest finally 
upon opinions; but almost wholly up- 
on character. Not intellectual anar- 
chy, but moral antagonism, is the 
cause of political crises. All social 
phenomena are produced by the to- 
tality of human emotions and beliefs : 
of which the emotions are mainly 
pre- determined, while the beliefs are 
mainly post- determined. Men's de- 
sires are ebiefly inherited ; but their 
beliefs are chiefly acquired, and depend 
on surrounding conditions ; and the 
moat important surrounding condi- 
tions depend on the social state which 
the prevalent desires have produced. 
The social Btatc at any time existing, 
is tho resultant of all the ambitions, 
self-ia teres to, fears, reverences, in- 
dignations, sympathies, etc., of an- 
cestral citizens and existing eitizens. 
The ideas current in this social state, 
mast, on tho average, be cougmoua 
with the feehnga of oitizens ; and 
therefore, on the average, with the 
social state these feelings hove pro- 

cosos of one general (act — not tho impoaaibility of oiclading tho consciouBiwsBjif 
eaiuc, And lu the second allegation I reply, that tlie cssentiBl principle of his 
philuBophj, in on avawed ignoring of caaie altogctlier. For if it ib not, ifAal St- 
oma of Ait alleged dUtiiutiiM between tie perfccHon of the potilite •yilcin andllit 
ptrfeetion of tin mctnphjfiieal tyttem f And hsro lot me point out tnnt, b^ alRrm- 
ing amctly tho oppoeito to tMt nhiclk M. Comto thus alfirma, I nm uxcltlded 
from the pontLto soliool. If his ovm de^ition af_ poEitiTiem ia to be taken, 
then, OS I nold that what ha defines as posiUvisni is oa absolute impoiaibility, 
it is clear that I cannot bo what he cnlla a positiiist, 

» A friondlj' critic uUc™ that M, Comto is not foirly represented by this 
quotation, and that ho is biamed bv bia bio^phcr, M. Littre, for bis (oo-^rcut 
insistunue on focliug as a motor ui liumanity. If ju his 'Tuiiitiio Politics," 
whioh 1 presume is here referred tu, M. Comte abandons his original pflsitioii, in 
muuh the better. But I am here dcalin;; nitb \vbut is known as "tbo I'usitive 
Pbiloaopbf :" and that the passage aboia quoted dues not misrepresent it, is 

Eniteil by tho fact that tbia ddutrine b TO-assorlcil at tho eonuneneimont of llis 




" ... jc no doia pns n^gligor 
d'indiquor d'arance, comnie 
une propriute csscntiellc do 
I'ecliello enoyclopediquo quo 
jo Tuis proposer, ea con- 
ionmt6 gduiSralo avec I'cn- 
bcidUd do rbistoipo aciun- 
tiflquB; en ce Bona, quo, 
mnlgrdlasiinultaiK^itdnSollo 
et continuo du dgvcloppc- 
meat dcsdliFi^ rentes auicaces, 
ceJIca qui Boront cIosBees 
comnie itnt^riourca aeront, 
en offct, plus nnciennoH et 
eongtaiumeat plua avnnc(5ca 
que eolles prison tilea commo 



" Get ordro cat de- 
termine par la degr^ do aim- 
plicite, ou, CO qui revient 
au lu^mo. par lo degre de 
B^n^ralite des phtSn 
p. 87. 



duccd. Idcua wholly foreign to tliis 
Bocial state cunnet bo evolved, and il 
introduced from without, cannot get 
accepted — or, if accepted, die out 
vhon the temporary phase of feeling 
which caused their acceptance, ends. 
Hence, though advanced ideas when 
onoo cBtablished, act upon aociety 
and aid its further adTiracc; yet tho 
establishment of auch idcaa depends 
ou tho fitness of tho eoeioty for re- 
ceiving them. Practically, the popu- 
lar character and tho aocial atate, 
determine what idoos shall bo cur- 
rent; instead of tho current ideas 
determining the social state and the 
oharactcr. The modification of men's 
moral natures, caused by the continu> 
ous discipline of social lifo, which 
adapts them more and more to aooiol 
relations, ia thei-cforo tho chief prosi- 
mato cause of aocial progress. {SocttU 
Slalici, chap, xxx.) 

Tho order in which tho gonoralizn- 
tioDB of science are established, is 
determined by tho frequency and im- 
prassiveness with which different 
classea of relations are repeated in 
conscious experience ; and this de- 
pends, partly on the direetnett with 
uhich pergonal lee/fare ia ajfeotod; 
partly on tkt con»picummee> of ow or 
loth ih« plwnomena batween tehieh a 
relation it to li perceived; partly on tha 
ahsohle frequeney with which iha re- 
latima occur: partly on their relativt 
frequonc}/ of oeeurrenee; partly on 
their drgree of timplieity ; and partly 
on their degree of aistracinesa. (/'Vr»< 
Frineiplei, Ist ed., g 36 ; appended 
to this pamphlet. 



6EBUL AKRANQEMENT OF THE BOIBNCES. 



"En r^sultat ddfinitif, la 
math^nliquc, I'sLstroiiomic, 
la pLysique, la chimie, la 
lihysiologio, ct la physique 
eocialo; toUo est In formulo 
cnclyopSdiijuo qui, panni le 
tres-graad nombro do clas- 
sifioations que comportont 
Ics bIx sci(;ncc8 foadaiuen- 
lalca, OBt Gculo logiqucmcut 
conformo h la hierarcliio 
naturcllo ot iiivariablo dca 
phenomiacs." p. U5. 

" On con(;oit, en cifot, que 
rStude ratioiieilo do chaqao 
acionco fondanieutjile cai- 
gcant la culture pr^alablo 
da toutcs celles qui la pru- 
cSdciit dans uotro liii^rarchio 
enolyopudique, n'a pu fairo 
de piogri^s rdcls ot prcndro 
son veritable earaeffire, qu' 
apri^s un. grand ddveloppe- 
meut doB sciences acti:- 
ricures relatives ^ dca ph£- 
nomfiaca plus guuuraux, plus 
abstroitB, moina compliqui^s, 
ot ind^pendana dcs autrca. 
C'est done dana cct ordre 
quo la progression, quoiquo 
BimultauBe, a dii avoir lieu." 
p. 100. 



Tho scicncca as arranged in this 
Bucccssion BpcciGcd by M. Comto^o 
twi logically conform to tho natural 
and invariablo hierarchy of pheno- 
mena; and there is no serial ordor 
whatever in which they caa be placed, 
which represents either their logical 
dependence or the dependence of phe- 
nomena. (Sco Genesis of Science, 
and foregoing Essay.) 



Tho historical development of tho 
sciences has not taken placo in this 
serial order; nor in any other sorial 
order. Thoro is no "true JilialioH 
ot the sciences," From the begin- 
ning, the abstract sciences, tho 
abatraet-conerete scicncea, and the 
concrete sciences, have progressed to- 
gether: tho first solving problems 
which the second and third present- 
ed, and growing only by the solution 
of the pi-oblems ; and the second 
similarly growing by joining the first 
in solving tho problems of tho third. 
All along there has been a continuous 
action and reaction between the three 
great claasea of sciences — an advance 
from concrete facta to abstract facts, 
and' then an application of such ab- 
stract facts to tho oaalysis of new 
orders of concrete facta. (See Genesis 
of Science.) 

Such then are tho organizing principles of M. Comtc'a 
philosophy. Leaving out of his " Exposilioii" those pre- 
established general doctrines which are tlie coramon property 
of modem thinkers ; these are tho general doctrines which 
remain — these ore tho doctrines which fundamentally dis- 
tinguish his system. Prom every one of thcni I dissent. 
To each proposition I oppose either a, widely-tlifTcrcnt pro- 



BS4S0N8 ITOE CISSENTDJO FROM COMTE, 

p^ition, or a direct negation ; and I not only do' it now, but 
have done it from the time when I became acquainted witb 
his writings. This rejection of bis cardinal principles shoiild, 
I think, alone suffico ; but tlicro are sundry other views 
of bis, 8omo of tbcm largely characieriiiing bia ejatcm, 
which I equally reject. Let us planco at them. 



How organic beings have 
originated, is ati inquiry 
wluoh M. Comts deprecates 
as a useless speculation : as- 
sorting, tiB ho does, that 
species ore immutable. 



IT. Comto contends that 
of what is commonly known 
as mental science, all that 
most important part which 
consists of the suhjectiTo 
analysis of our ideas, is an 
imposaibihty. 



M. Comte's ideal 
cioty is one in which 



ffove 



menl is developed to the 
greatest extent — in which 
class-functions are far more 
under conscious puhlic regu- 
lation than now — in which 
hierarchical organization 
with unqucationcd autliority 
ahidl guide eTerything — in 
which the individual lilb 
shall be subordinated in the 
grcuteat degree to the social 



This inquiry, I belierc, admits of 
answer, and will bo answered. That 
division of Biology which concerns 
itself with tho origin of species, I 
bold to he the supremo division, to 
which all others are subsidiary. For 
on the Tcrdict of Biology on this 
matter, must wholly depend our con- 
ception of human nature, past, pre- 
sent, and future ; our theory of tho 
mind ; and our theory of society. 

I have Tcry emphatically expressed 
my belief in a subjective science of 
the mind, by writing a Prineiples of ' 
Pflichologij, one halt of which is sub- 
jcctiTO. 



That form of society towards which 
wo uro progressing, I hold to be one 
in which govtmment will bo reduced 
to tho smallest amount possible, and 
freedom increased to tho greatest 
amount possible — one in which 
human nature will have become so 
inoutded by social discipline into fit- 
ness for tho social state, that it will 
need little external restraint, but will 
be self -rest ruined — one in which the 
citizen will tolerate no iuterfercneo 
with hia freedom, save that which 
maintains tho equal freedom of others 
— one in which the 8])ontancou8 co- 
operation which has developed our 
iudufltriid system, and is now develop- 



THE KELIOIOUS HEWnSIENT. 



ing it with incrensing rapidity, will 
produce agencies for tho discliarge of 
nearly oil sotial fiinctions, and will 
Icavo to the primary govcrmental 
agency nothing beyond the fdnction 
of maintaining those conditiona to 
free action, which mako such apon- 
taneoua co-operation possihlo — one in 
■which indiTidual lilb will thus be 
pushed to the greatest extent conais* 
tent with Bocial life; and in which 
social life will haro no other end than 
to maintain the completest sphere for 
individual life 



M. Comto, itot including 
in his philosophy tho con- 
soiouancss of a oanso mani- 
fested to lis in all phe- 
nomena, and yet holding 
that there must bo a reli- 
gion, which must have an 
object, takes for his object 
— Humanity. " This Col- 
lective Life (of Society), is 
in. Comte's system tho Etrs 
Supr^iM: the only one wo 
can know, therefore tho only 
one we oan worship," 



tho other band, that 
the object of religious sentiment will 
ever continue to be, that which it has 
ever been — the unknown source of 
things. While tho/orsM under which 
men are conscious, of tho unknown 
source of things, may fade away, 
the mhitanea of tho consciouBncss is 
perinanont. Beginning with causal 
agents conceived as imperfectly 
known; progressing to causal agents 
conceived as less known and lees 
knowable; and coming at last to a 
universal causal agent posited as 
not to be known at all ; the religious 
sentiment must ever continuo to oc- 
cupy itself with this universal causal 
agent Haying in the course^ of 
evolution, come to have for its object 
of contemplation, the Infinite Ue- 
hnowable, the religious sentiment can 
never again (unless by retrogression) 
take a Finite Knowable, like Human- 
ity, for its object of eontemplatioa. 

Here, then, are sundry other points, all of them important, 
and the last two aupremoly importan'i, on which I am 
diametrically opposed to M. Comto ; and did space permit, 
I could add many others. Radically differing from him as I 
thus do, in everything distinctive of his philosophy; and 




KEASOKS FOn DISSENTING FROM COMTE. 

having mvoriaWy expressed my dissent, publicly and 
privately, from the time I became acquainted with hia 
writiDgs; it may bo imagined that I have been not a little 
startled to find myself classed as one of the same school. 
That those who have read Ftrd Principles only, may have 
been betrayed into this error in tho way ahovo shown, by tho 
amhiguoua use of tho phrase "Positive Philosophy," I can 
understand. But that any who arc acquainted with my pro- 
vioua writings, should suppose I have any general sympathy 
with SI, Comto, save that implied by preferring proved facts 
to superstitions, aatoniahea me. 

It is true that, disagreeing with II. Comtc, though I do, 
in all those fundamental views that m-o peculiar to him, 
I agree with him in sundry minor ■views. Tho doctrine that 
the education of the individual should accord in mode and 
arrangement with the education of manlcind, considered 
historically, I have cited from him ; and have endeavoured 
to enforce it. I entirely copciir in his opinion that there 
requires a new order of scientific men, whoso function' shall 
bo that of co-ordinating tho results arrived at hy the rest. 
To him I believe I am indebted for the conception of a 
social consensus ; and when the time comes for dealing with 
this conception, I shall state my indebtedness. And I also 
adopt his word. Sociology. TherB are, I believe, in tho part 
of Iiis writings which I have read, various incidental thoughts 
of great depth and value ; and I doubt not that were I to 
read more of his writings, I should find many others," It 
is veiy probable, too, that I have said (as I am told I have) 
some things which M. Comte had already said. It would bo 
difficult, 1 believe, to find any two men who had no opinions 
in common. And it would be extremely strange if two men, 

• M, ComU's " EipoBition" I rend in tho original in 1853; and in two 
DC thruc other pincoa liavB rorccred to the original to mt hia ciact words. 
Tho Inorpnnio Physics, nnd tho first chnptec of tlio Diology, I rtad in Mia 
Mnrtinenu'a condensed t.ronslnlion, when it appearoi!. Tho rest of M. Comte'i 
vifiwa I know only through Mr. Lcwos's outline, ojid throu^^h iuoidcntul roforcnoet. 
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starting from tho eame general doetrinGs cstabliBhed by 
modem science, Bhould traverse some of the same fields of 
inquiry, without their lines of thought having any points 
of intersection. But none of these minor agi-eemeiita can bo 
of much weight in comparison with tho fundamental dis- 
agreements above specified. Leaving out of view that general 
community which we both have with the scientific thought 
of tho age, the difierences between us are oascntial, while 
the correspondences are non-essential. And I venture to 
thinh that kinship must be determined by essentials, and 
not by non-essentials.* 

Joined with the ambiguous use of the phrase "Positive 
Philosophy," which has led to a classing with M. Comte 
of many men who either ignore or reject his distinctive 
principles, there has been ono special circumstance that has 
tended to originate and maintain this classing in my own 
case. The assumption of some relationship between M. Comte 
and myself, was unavoidably raised by the title of my first 
book — Social Sialics. When that hook was published, I was 
unaware that this titlo had been before used : bad I 
known tho fact, I should certainly have adopted an alternative 
titlo which I bad in vicn-.f If, however, instead of the title, 

■ In Ilia niccnt work, Atiguile Comte it la Pliiloiopliis Fotilice, li. Littre, 
dofending tbe Cumtcui ckesification of the sciences [ram tlio catiukm I made 
npoa it m the " GencidB of Suieaoe," dtiaU with mo wholly as an antagonist. 
Tha chapter ho doTotcs to hia leplji opena by placing mo in dirwt iiutitliasia 
to tho Enfflish adherent! of Comte, nnlnod in the preceding chapter. 

f I bcRovcd at tbe tini«, aai haio never doubted until now, that the clioics 
of this title was ahBolntcIy independent of its previous nso by M. Comle. Wliile 
wriang theBepages, I have found reason lo think the cantrury. On referring to Socioi 
Sialics, to lee what wera my views of social evolution in IS50, when H. Comto 
it Tvith the followiog sentenoe : — " Soeinl p 



mny be aptly divided (as political ceonomy has been) into statics and dynamics!" 
(p. 409). This I rcmemtered lo bo a rtferooce to a division which I had seen in 
tlie Political Economv of Mr. Mill. But whv bad I not mentioned Mr. Mill's name? 
On lefurring lo the liist edition of his work, I found, at tho opening of Uook iv., 
this sentence : — "Tbe three preceding parts include osdotailed aviuwos tbe limits 
of this treatise permit, at what, by a happy generalization of a miitberaatieal 
phrase, boa been called tbe Statics of the subjECt." Here 'o 

JaestioD. The duosion hud not been made by Mr. Mil . 
m Tolitical Econmy I supjiosed) who wos not named by bim , 
' know. It is now muEifcat, bowovcr, that while I supposed I was giving 
— citondcJ use to this (livisioa, I wos but retoming to the orisinul oto 
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the work it&clf bo oonBidei-ed, its irrelation to tho philosopoy 
of M, Comtc, becomes abundantly manifoat. There is decisive 
testimony on this poiot. In the North Brllibh Review for 
August, 1851, a roviowor of Social Sialics says — 

" The title of this ■work, however, is a complete misnomer, 
According to all analogy, tho phroso "Social Statics" eboald be 
used only in some such scnso aa that in whiuh, as wo have already 
explained, it is used by Comte, namely as dosignatiug a branch of 
inquiry whoso end it is to ascertain the laws of social cquilibriuni 
or order, as distinct ideally from those of social movement or progress. 
Of this Mr. Spencer docs not aoem to havo had tho slightest notion, 
but to have chosen tho name for his work only as a means of indi- 
cating vaguely that it proposed to treat of social concerns in a 
scientific manner." p. 321. 

Respecting M, Comte's application of tho words statics 
and ilynamics to social phonomcna, now that I know what 
it is, I will only say that while I perfectly understand how, 
by a dcfensiblo extension of thoir mathematical mconinga, 
tho ono may bo uaod to indicate social /unctions in balance, 
and tho other social /hhc( ions out of balance, I am quite at a 
loss to luiderstand how tho phenomena of structure can be 
included in tho ono any more than in tho other. But the 
two things-which here concern ino, arc, first, to point out that 
I had not "the slightest notion" of giving Social Statics the 
meaning which M. Comto gave it ; and, second, to explain 
tho meaning which I did give it. The imits of any ag- 
gregate of matter, aro in equilibrium when thoy severally 
act and te-nct upon each other on all sides with equal forces. 
A state of change among them implies that there aro forces 
exercised by some that aro not counterbalanced by like 
forces exercised by others; and a state of rest implies the 
absence of such uncounterbulanccd forces — implies, if the 
units are homogeneous, equal distances among them^ 
implies a maintenance of their respective spheres of molecular 

wliich Mr. Mill liad limitod to his BpociFil topic. Anotbcr thing i», I think, 
tolcniMy mimifpst, Aa I ovidently wished to point out mtobligiition to eome 
^uiknowa politicul ooonomiat, nhoEio diviBion I thought I \rna Sxtendiag, I abould 
Itavo namod him hnd I known who ho wan. And in that tmn ahouU not han 
ytX thia oitCDsion of the division lu though it ncm new 
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motion. Similarly among the units of a society, the funda- 
mental condition to cqnilibriura, is, that the restrainiog forces 
which the units cxerciso on each other, shall bo balanced. 
If.tho spheres of action of some units are diminished by 
extension of the spheres of action of others, there necessarily 
results an unbalanced forco which tends to produce political 
change in the relations of individuals ; and the tendency 
to change can cease, only when individuals cease to aggress 
on each other's spheres of action — only when thero is 
maintained that law of equal freedom, v?hich it was the 
purpose of Social Sialics to enforce in all its consequences, 
Besides this totally-unliko conception of what conatitutea 
Social Statics, the work to which I applied that title, is 
fundamentally at variance with M, Comte's teachings in 
almost everything. So far from alleging, as M. Comte does, 
that society is to bo re-organized by philosophy ; it alleges 
that society is to be re-organized only by the accumulated 
effects of habit on character. Its aim is not the increase 
of authoritative control over citizens, but the decrease of it. 
A more pronounced individualism, instead of a more pro- 
nounced nationalism, is its ideal. So profoundly is my 
political creed at variance with tho creed of M. Comte, that, 
unless I am misinformed, it has been instanced by a leading 
English disciple of M. Comte, as tho creed to which he has 
the greatest aversion. One point of coincidence, however, 
is recognizable. The analogy between an individual organism 
and a social organism, which was held by Plato and by 
Hobbes, is asserted in Social Statics, as it is in the Sociology 
of M. Comte. Very rightly, 11. Comte has mado this 
analogy the cardinal idea of this division of his philosophy. 
In Social Statics, the aim of which is essentially ethical, 
this analogy is pointed out inqidentally, to enforee certain 
ethical considerations; and is there obviously suggested 
partly by tho definition of life which Coleridge derived from 
Schelling, and partly by the generalizations of physiologists 
thero referred to (chap. xxx. §§. 12, 13, 16). Excepting 
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this incMcntal agrcGment, however, the contenta of Social 
Statics are so wliolly antagoniatic to ttc philosopliy of 
M. Comtc, that, but for tho title, tho work would never, 
I thiuk, have raised the remembrance of him — unless, iudeed, 
by tho association of opposites.* 

And now let me point out that which really /las oxerciBcd 
a profound influence over my course of thought. The truth 
which Karvcy's embryological inquiries fii-st dimly indicated, 
whieh was ailerwards more clearly perceived by "Wolfli and 
which was put into a definite shapo by Von Baer — the truth 
that all organic development is a change from a state of 
homogeneity to a state of heterogeneity — this it is from 
which very many of tho conclusions which I now hold, 
have indirectly resulted. In Social Statics, there is evajy- 
whcro manifested a dominant belief in the evolution of man 
and of society. There ia alao manifested the belief that this 
evolution is iu both cases determined by the incidence of 
conditions — tho actions of circiimstanccs. And there ia 
further, in the sections above referred to, a recognition of 
the fact that organic and social evolutions, conform to tho 
Bamo law. Falling amid beliefs in evolutions of various 
orders, everywhere determined by natural causes (beliefs again 
displayed in the Theory of Population and in the Principles 
of Psychology) ; tho formula of Von Baer acted aa an 
organizing principle. ITie extension of it to other kinda 
of phenomena than those of individual and social organiza- 

* Let me odd thnt the conception dcrclopcd in Seeiat Slatltrt, dates Intck to a 
Beries of Icttera on tbo " I'ropcr Spbcro of GoTvrnnicnt," published in the 
Ifancotiformist newspaper, in the latter hnlf of 1B42, nnd republiahod ai a. 
panipblet in 1843. In thrao letters will be found, along with many crnde ideas, 
the enmo belief ia the confOFiait; of Eocial phenomena to unToiinble lawi ; ths 
BBme bolisf in human progression as determined by such laws ; tho ataae belief 
in tbe inaral modification of men as causod by EOCial diacipline ; the Muno 
bdlief in Uic tendency of soeiol nirangemGnts "of tlicmaelTes to assume 
a condition of ttaAlc equilibiinm /' tho same repudiation of state-eontrol oytT 
various departments of social life ; the some liudtiition of stute-action to the 
maintenance of equitable relations among citizens. The writing uf iSvrial Stattct 
eroee from n, dissiLlisfaction with tho baeia on which the deeCriuca set forth in ^oae 
Ictlcra wore pboed : the second half of that work is an elaboration of those 
doctrines ; and the hrst hoK a statement of the principles from vhieh they are 
dudadble. 
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tion, is traceable through suceessivo stages. It may bo seen 
in the last paragraph of an essay on " The Pliilosophy of 
Style," puljlishcd in October, 1853 ; again in an essay on 
"Manners and Fashion," published in April, 1834; and 
then, in a comparatively advanced form, in an essay on 
"Progesa: its Law and Cause," pubHshcd in April, 1857. 
Afterwards, there came the recognition of the need for 
further limitation of this formula ; next the inquiry into 
those general laws of force from which this univereal trans- 
formation necessarily results ; nest the deduction of these 
from the ultimate law of the persistence of force ; next the 
perception that there is cverywhcro a process of Dissolution 
complementary to that of Evolution ; and, finally, the deter- 
mination of the conditions (specified in the foregoirg csaoy) 
under which Evolution and Dissolution respectively occur. 
The filiation of these results, is, I think, tolerably manifest. 
.The proceKS has been one of continuous development, set up 
, by the addition of Von Baer's law to a number of ideas that 
v/vTo in harmony with it. And I am not conscious of any 
other influences by which the process has been aSected. 

It is possible, however, that there may have been influences 
of which I am not conscious ; and my opposition to M. 
Comto's system may have been one of them. The presenta- 
tion of antagonistic tlioughts, often produces greater dcfinite- 
ncss and development of o^p's own thoughts. It is probable 
that the doctrines set forth in the essay on " The Genesis of 
Science," might never havo been reached, had not my very 
decided dissent from M. Comto's conception led mo to work 
them out ; and but for this, I might not have arrived at the 
clnssifieation of the seiencca exhibitod in the foregoing essay. 
Very possibly there are other cases in which the stimulus of 
repugnance to M. Comte's views, may have aided in elaborat- 
ing my own views ; though I cannot call to mind any other 
cases. 

Let it by no means be supposed from all I have said, that 
I do not regard M. Comte's speculations as of great value. 
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True or untruo, his ayatom as a whole, iiaa dauktlosa produced 
important and sahitary revolutions of thought in many 
minds; and will doubtleas do so in many moro. Doubtless, 
too, not a few of those who dissent fiom hia general views, 
have been hoathfully stimulated by the consideration of Uicm. 
Tho presentation of scientific knowledge and method as a 
whole, whothci' rightly or wrongly co-ordinated, cannot have 
failed greatly to widen the conceptions of most of his readers. 
And ho has dono especial service by familiarining men with 
tho idea of a eooial science, based on the other sciences. 
Beyond which benefits resulting from the general character 
and scope of bia philosophy, I believe that there aro scattered 
tlirough his pages, many large ideas that aro valuable not 
only as stimuli, but for their actual truth. 

It has boon by no means an agreeable task to make these 
personal explanations ; but it has seemed to me a task not to 
Ihi avoided. Difft'ring eo profoundly os I do from M, Ootn^« 
(111 all fundamental doctrines, save those which wo inberiji in 
common from the poat ; it has become needful to dissipate 
tho irapresaiou that I agree with him — needful to show that 
a largo part of what is currently known as "positive 
philosophy," ia not "positive pbilosopliy" in the acnso of 
being peculiarly M. Comle's philosophy ; and to show, that 
bej-ond that portion of tho so-called "positive philosophy" 
which is not peculiar to him, I dikscnt from it. 

And now at tho closo, as at the outset, let me express my 
great regret thot thcee explanations should have been called 
forlh by llio statements of a critic who has treated me so liber- 
ally. Nothing will, I few, prevent the foregoing pages from 
appearing like a very ungracious response to M. Langel's 
sympathetioftlly- written review. I can only hope that the 
gravity of ihe question at issue, in so far as it omcems 
myselC may be taken in mitigation, if not as a sofficient 
•pology. 

Miret l3Ui, 18$4. 
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[The/olloteing chapter mas contained in the JWtt edition qfFiist 
PrincipIoB. / omitted it from the re-organised, aeamJ, edition, lie- 
eawe it did not/orm an eiaential part qf the nea gtrueture. As it is 
referred to in the /oregoing pages, a/nd as its general argument is ger- 
mane to the eontenta of those pages, I have tkovght well to append it 
here. Moreover, thovgh I hope esimtvally to ineorporate it in that 
division of the PrincipIeB of Sociology tuhieh treats of Intellectual 
Progress, yet as it must he long h^ore it can tiivt re-appear in its 
permanent plase, and as, should Inot get so fwr in the execution of 
my undertaking, it may never thus re-appear at all, it teems proper 
to mate it more accessible than it is at present. The first and last 
sections, teMeh served to linh it into the argument of the vjorh to 
tehieh it originally hehnged, are omitted. The rest has been cartfiiily 
renised, and in someparls eoTinderably altered.} 

Tito recognition of Law being the jccoguition of imi- 
formity of relations among phenomenaj it follows that tlio 
order in which different groups of phenomena are reduced to 
law, must depend on the frequency with which the uniform 
relations they severnlly display are distinctly experienced. 
At any given stage of progress, those uniformities will he 
beat known with which men's minds liare been oftonost and 
most strongly impressed. In proportion partly to the 
number of timei a relation has been presented to con- 
ecioufiness (not merely to the senses), and in proportion 



partly to tlie vmdness with which the terma of the relatiou 
have been cognized, will bo the degree in which the con- 
stancy of connexion is perceived. 

The aucceaaion in which relationa are generalized being 
thua determined, there result certain dorivativo principles 
to which this succession must more immediately and ob- 
viously conform. First is the directnesa with which 
personal welfare is affected. "While, among Burronnding 
things, many do not appreciably influence us in any 
way, aomo produco pleasures and some pains, in various 
degrees ; and manifestly, thoso things whoso actions on tho 
organism for good or evil are moat decided, will, cfDteris 
paribus, be those whose laws of action are earliest ob- 
served. Second cornea the compicuoumess of one or loth 
phenomena between iihieh a relation is to be pereeired. On 
every side are phenomena so concealed na to be detected only 
by close observation ; others not obtrusive enough to attract 
notice ; others which moderately solicit the attention ; others 
80 imposing or vivid as to force themselves on consciousness ; 
and, supposing conditions to be the same, these laat will of 
course be among the first to have their relations general- 
ized. In the third place, wo have the absolute frequency 
with which the relations occur. There are coexistences and 
sequences of all degrees of commonness, from thoso which 
are ever present to thoso which are extremely rare ; and 
manifestly, the rare coexiatenccs and sequences, aa well 
as tho soquoncoa which are very long in taking place, 
will not be reduced to law so soon as thoao which are 
familiar and rapid. Fourthly has to be added 
the relative frequeneij of occurrence. Many events and ap- 
pearances are limited *o certain times or certain places, or 
both ; and, as a relation which does not exist within the 
environment of an observer cannot bo perceived by him, 
however common it may be elsewhere or in another age, wa 
have to taivo account of tho aurroundiug physical circum- 
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stances, ea well as of the state of society, of tho arts, and of 
the sciences — all of which affect the frequency with which 
certain groups of facta are observable. The 

fifth corollary to bo noticed is, that the succeBsion in 
which different classes of relations are reduced to law, de- 
pends in part on their simplidty. Phenomena presenting 
great composition of causes or conditions, have their essential 
relations ao masked, that it requires accumulated experiences 
to impress upon consciousueBS the true connexions of ante- 
cedents and consequents they involve. Hence, other things 
equal, the progress of generalization wiU bo from the simple 
to the complex ; and this it is which M. Comto has wrongly 
asserted to be the solo regulative principle of the pro- 
gress. Sixth comes the degree of ahstractuesa. 
Concrete relations are the earliest acquisitions. Such ana- 
lyses of them as separate the essential connexions from their 
disguising accompaniments, necessarily como later. The 
analyses of the connexions, always more or less compound, 
igto their elements then becomes possible. And so on con- 
tinually, until the highest and most abstract truths have 
been reached. 

These, then, are the several derivative principles. The 
frequency and vividness with which uniform relations are 
repeated in conscious experience, determining tho recognition 
of their uniformity, and this frequency and vividness depend- 
ing on the above conditions, it follows that the order in 
which different classes of facta are generalized, must depend 
on the extent to which the above conditions aro fulfilled in 
each class. Let us mark how the facts harmonize with this 
conclusion : taking first a few that elucidate the general 
truth, and afterwards somo that exemplify the special truths 
which we here see follow from it. 



Tlie relations earliest known as uniformities, are those sub- 
sisting between the common properties of matter — tangi- 
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bilify, viaibility, cohesion, weight, etc. "Wo have no traco of 
a time when the reaiatance offered by an object was regarded 
U caused by the will of the object ; or when the pressure of 
a body on the hand holding it, was ascribed to the agency of a 
living being. And accordingly, these are the relations of whieh 
we are oftencst conscious ; being objectively frequent, conspi- 
cuoua, simple, concrete, and of immediate personal concern. 

Similitrly with the ordinary phenomena of motion. The 
fall of a mass on the withdrawal of its support, is a sequence 
which directly affects bodily welfare, ia conspicuous, simplo 
concrete, and very often repeated. Hence it is one of tho 
uniformities recognized before the dawn of tradition. "Wo 
know of no era when movemcnta due to terrestrial gravi- 
tation woro attributed to volition. Only when tho relation 
, is obscured — only, as in the case of an aerolite, where tho 
antecedent of tho descent is unperccived, do wo find the con- 
ception of personal agency. On the other hand, mo- 
tions of intrinsically the same order aa that of a falling stono 
— thoao of the heavenly bodies— long remain ungenerallzei^ 
and until their uniformity ia seen, are construed as results of 
will. Thi^ difference is clearly not dependent on compara- 
tive complexity or abstractneas ; ainco tho motion of a planet 
in an ellipse, ia as simple and concroto a phenomenon as tho 
motion of a projected arrow in a parabola. But tho ante- 
cedents are not conspicuous ; 'the sequences aro of long 
duration ; and they are not often repeated. And that theso 
arc tho cnuaea of their slow reduction to law, we aeo in tho 
fact that they are severally generalized in tho order of their 
frequency and conspicuousness — the moon's monthly cycle> 
tho sun's annual change, tho periods of tho inferior planets, 
tho periods of the superior planota. 

Wliilo astronomical aequences were still ascribed to voli- 
tion, certain terrestrial suquoncea of a different kind, but 
some of them equally without complication, wcro interpreted 
in lilco manner. The solidifii-alion of wafer at a low tompe- 
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rature, is a phonomcnon that is simple, concrete, and of 
much personal concern. But it is neither so frequent as 
thoso Tvhicli we see are earliest generalized, nor is tLo pre- 
sence of the antecedent so manifest. Though in all but 
tropical climates, mid-winter diaplaja the relation between 
cold and freezing ■with tolerable constancy ; yet, during the 
spring and autumn, tho occasional appearance of ice in the 
mornings has no very obvious connexion with coldness of 
tho weather. Sensation being so inaccurate a measure, it is 
not possible for the savage to experience the definite relation 
between a temperature of 32" and the congealing of water ; 
and hence tho long continued belief in personal agency. 
Similarly, but stiU moro clearly, with the winds. The ab- 
eence of regularity and the inconspicuousaess of the ante- 
cedents, allowed the mythological explanation to survive for 
a great period. 

During the era in which tho uniformity of many quite 
simple inorganic relations was stiU unrecognized, certain 
organic relations, intrinsically very complex and special, 
were generalized. The constant coexiatcneo of feathers and 
a beak, of four legs with an intornal bony framework, are 
facts which wore, and arc, familiar to every savage. Did a 
savago find a bird with teeth, or a mammal clothed with 
feathers, ho woiJd be as much sui-prised as an instructed 
naturalist. Now these uniformities of organic structure thus 
early perceived, are of exactly the same kind as thoso moro 
numerous ones later established by biology. Tho constant 
coexistence of mammary glands with two occipital condyles 
to the skidl, of vertebra) with teeth lodged in sockets, of 
frontal horns with the habit of rumination, are generaliza- 
tions as purely empirical as those known to the aboriginal 
hunter. The botanist cannot in tho least understand tho 
complex relation between papilionaceous flowers and seeds 
bomo in flattened pods : Ijo knows these and like connexions 
Bimply in tho same way that tho barbarian knows tho con- 
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ncsJons between particular leaves and particular kinds of 
wood. But the foot that sundry of the uniform relations 
which chiefly make up the organic sciences, were very early 
recognized, ia due to the high dogroo of vividncBs and fro- 
quoncy with which they were prcacnted to consciousness. 
Though thfl connexion between the sounds characteristic oi 
a bird, and the possession of edible floah, ia extremely in^ 
Tolrcd; yet the two terras of tho relation are conspicuous, 
often recur in experience, and a knowledge of their con- 
nexion has a direct bearing on personal welfare, lleanwhilo 
innumerable relations of tho samo order, which are displayed 
with even greater frequency by surrounding plants and 
animals, remain for thousands of years unrecognised, if they 
are unobtrusive or of no apparent moment. 

When, passing from this primitive stage to a more ad- ■ 
vancod stage, wo trace tho discovery of those less familiar uni- 
formities which mainly constitute what is distinguished as 
Science, we find tho succession in which knowledge of them 
ia reached, to be still determined in the same manner, Tliia 
will bccomo obvious on contemplating separately the in- i 
fluence of each derivative condition. 

How relations that havo immcdiato bearings on the 
maintenance of life, are, other things equal, fixed in tha 
mind before those which havo no imraediato bearings, the 
history of Science abundantly illustrates. The habits of 
existing uncivilized races, who &x times by moons and barter 
so many of one article for so many of another, show us that 
conceptions of equality and number, which arc tho germs, of 
mathematical science, were developed under tho immediate 
pressure of personal wants ; and it can scarcely be doubted 
that those laws of numerical relations which are embodied ia 
tho rules of arithmetic, wore first brought to light through 
tho practice of mercantile exchange. Similariy with geo- 
metry. Tho derivation of the word shows us that it ori- 
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ginally included only cortaxn methods of partitioning ground 
and laying out buildings. The properties of the scales and 
the lever, involving the first principlo in mechanics, wore 
early generalized under the stimulus of commercial and 
architectural needs. To fix the times of rehgious festivals 
and agricultural operations, were the motives which led to 
the establishment of the simpler astronomic periods. Such 
small knowledge of chemical relations as was involved in 
ancient metallurgj', was manifestly obtained in scehing how 
to improve tools and weapons. In the alchcmj of later 
times, we see how greatly an intense hope of private benefit 
contributed to tho disclosure of a certain class of uniformities. 
Nor is our own ago barren of illustrations. " Here," says 
Humboldt, when in Guiana, " as in many parts in Europe, the 
sciences are thought worthy to occupy tho mind, only so fur 
as' they confer some immediate and practical benefit on 
society." "How is it possible to believe," said a missionary 
to him, " that you have left your country to come to be de- 
voured by mosquitoes on this river, and to measure lands 
that are not your own." Our coasts furnish liko instances. 
Every sea-sido naturalist knows how great is the contempt 
with which fiahermen regard the collectioa of objects for the 
microscope or aquarium. Their incredulity as to the possible 
valuo of such things is so great, that they can scarcely be 
induced even by bribes to preserve the refuse of their nets. 
Kay, we need not go for evidenco beyond daily table-talk. 
The demand for "practical science" — for a knowledge that 
can be brought to bear on tho business of lifo — joined to the 
ridicule commonly vented on scientific purauita having no 
obvious uses, suffice to show that tho order in which laws 
are discovered greatly depends on tho directness with which 
they affect our welfare. 

That, when all other conditions are the same, obtrusive 
rcLitions will be generalized before unobtrusive ones, is so 
nearly a trujsm that examples appear almost superfluous. If 
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it be admitted that by the aboriginal man, as by tlio cbild, 
the co-existent properties of large aurroimding objects are 
noticed before those of minute objects, and that the external 
relationa which bodiea present are generalized before their 
internal relations, it must be admitted that in subsequent 
stages of progress, the comparative conspieuousnosa of rela- 
tions has greatly affected the order in which they wero 
recognized as uniform. Hence it happened that after the 
establishment of those very manifest sequences constituting 
a lunation, and those less manifest ones marking a year, and 
those still less manifest ones marking the planetary periods, 
astronomy occupioi itself with such inconspicuous sequences 
as those displayed in the repeating cyelo of lunar eclipses, 
and those which suggested the theory of epicycles and eccen- ■ 
tries ; while modern astronomy deals with still more incon- 
spicuous sequences, some of which, as the planetary rotations, ' 
are nevertheless the simplest which tfao heavens present. In 
physics, the early use of canoes implied an empirical know- 
ledge of certain hydrostatic relations that are intrinsically , 
more complex than sundry static relations not empirically ■ 
known; but these hydrostatic relations wore thrust upon 
observation. Or, if we compare the solution of the problem 
of specific gravity by Archimedes with the discovery of at- 
mospheric pressure by Torricolli {the two involving me- i 
chanical relations of exactly the same kind), we perceive that ( 
the much earlier occurrence of the first than the last was . 
determined, neither by a difierenco in the irbearings on per- 
sonal welfare, nor by a difierenco in tho freqaency with 
which illustrations of them came under observation, nor by 
relative simplicity ; but by tho greater obtrusiveness of tho 
connexion between antecedent and consequent in the one case 
than in the otlier. Among miscellaneous illustrations, it 
may be pointed out that the connexions between lightning 
and thunder, and between rain and clouds, were recognized 
long before others of the same order, simply because they 
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thrust themselves on the attention. Or the long-delayej 
discovery of the microscopic forma of life, with all tho phe- 
nomena they present, may be named as very clearly showing 
how certain groups of relations not ordinarily perceptible, 
though in other respects like long-familiar relations, have 
to wait until changed conditions render them perceptible. 
But, without further details, it needs only to consider the 
inquirioa which now occupy the electrician, tho chemist, 
the physiologist, to see that science has advanced, and is 
advancing, from the moro conspicuous phenomena to the less 
conspicuous ones. 

How the degree of absolute frequency of a relation affects 
the recognition of its uniformity, we see in contrasting certain 
biological facts. Tho connexion between death and bodily 
injury, constantly displayed not only in men but in all in- 
ferior creatures, was known as an instance of natural causa- 
tion while yot deaths from diseases were thought super- 
natural. Among diseases themselves, it is observable that 
unusual ones were regarded as of demoniacal origin during 
ages when the more frequent were ascribed to ordinary 
cauaea : a truth paralleled among our own peasantry, who by 
tho use of charms show a lingering auporstition with respect 
to rare disorders, which they do not show with respect to 
common ones, such as colds. Passing to physical illustra- 
tiona, we may note that within the historic period whirl- 
pools wero accounted for by the agency of water-spirits ; but 
we do not find that within the same period the disappearance 
of water on exposure either to the sun or to artificial hoat 
was interpreted in an analogous way : though a more mar- 
vellous occurrence, and a much more complex one, its great 
frequency led to the early recognition of it us a natural uni- 
formity. Rainbows and comets do not ditfer much in con- 
flpicuousness, and a rainbow is intrinsically the more involved 
phenomenon ; hut chiefly because of their far greater com- 
monness, rainbows were perceived to have a direct dependence 
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on sun and rain whQo yet comets were regarded aa signs of 
divine wrath. 

That races living inland must long have remained ignorant 
of the daily and monthly sequences of the tides, and that 
tropical races could not early have comprehended the pheno- 
mena of northern winters, are extreme illustrations of the 
influence which relative frequency hoa on the recognition of 
nniformities. Animals which, where they ore indigenous, 
call forth no surprise by their etniutiiroa or habits, because 
those are so familiar, when taken to countries whore tlioy 
have never been seen, are looked at with an nsfonishraent 
approaching to awe — are even thought supernatural: a fact 
which will suggest numerous others that show how tho local- 
ization of phenomena in part controls the order in wliich they 
nro reduced to law. Not only however docs their localization 
in space affect the progression, hut also their localization in 
time. Facts which are rarely if ever manifested in one ora, 
are rendered very frequent in another, simply through tho 
changes wrought by civib'zation. Tho lover, of which tho 
properties are illustrated in tho use of sticks and weapons, ia 
vaguely understood by every savage — on applying it in a 
certain way he rightly tmticipatea corlnin ctfecta; but thcf 
wheel- und-axlo, pulley, and screw, cannot have their powers 
either empirically or rationally ];nown till tho advance of the 
arts has more or leas familiarized them. Through those 
various means of exjiloration which we liavo inherited and 
added to, wo have become acquainted with a vast range of 
ciiemical relations that were relatively non-existent to tho 
primitive man. To highly-developed industries we owe both 
the substances and the appliances that have disclosed to us 
countless uniformities which our ancestors had no oppor- 
tunity of seeing. Those and like instances that will occur 
to the reader, show tliat tho accumulated materials, and pro- 
cesses, and products, which characterize the environments of 
complex societies, greatly increase Ihe accessibility of variods 
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classes of iclutions ; and by so multiplying tho experiences 
of them, or muking thera reliitively frequent, fucilitato thoir 
generalization. Moreover, various classos of phenomena 
presented by society itself, as for instonco those which 
political economy formulates, become relatively frequent, and 
therefore recognizable, in advanced social states ; whilo iu 
less advanced ones they are either too rarely displayed to 
have their relations perceived, or, as in the least advanced 
ones, are not displayed at all. 

That, wbero no other eirciim stances interfere, the order in 
which different nniformitiea aro established varies as their 
complexity, is manifest. The geometry of straight lines was 
understood before the geometry of curved lines ; the proper- 
ties of the circle before the properties of the ellipse, parabola, 
and hyperbola ; and the equations of curves of single cur- 
vature were ascertained before those of curves of double 
curvature. Piano trigonometry comes in order of time and 
simplicity before spherical trigonometry ; and the mensura- 
tion of piano surfaces and solids before the mensuration of 
curved surfaces and solids. Similarly with meelmnica : the 
laws of simple motion were generalized before those of com- 
pound motion ; and those of rectilinear motion before those 
of curvilinear motion. The properties of equal-armed lovers 
or scales, were understood before those of levers with un- 
equal arras ; and the law of the inclined plane wns formulated 
earlier than that of the screw, which involves it. In chemis- 
try, the progress has been from the simple inorganic com- 
pounds to tho more involved or organic compounds. And 
where, as. in tho higher sciences, tho conditions of tho explo- 
ration aro more complicated, we still may clearly truco 
relative complexity as determining the order of discovery 
where other things are equal. 

The progression from concrete relations to abstract ones, 
and from tho less abstract to tlie more ubsfract, is equally 
obvious. Numeration, which in its primary form concerned 
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itself ouly ivith groups of actual objects, came earlier tLaa 
eimplc arithmetic ; the rules of whicli deal with uumbera 
apart from objects. Aritliniotic, limited in its sphere to con- 
crato numerical relatious, is alike earlier and less abstract 
thau Algebra, wliich deals with the relations of Iheao rela- 
tions. And in like manner, t!io Caleulus of Operations cornea 
after Algebra, both in order of evolution and in order of ab- 
Btractneas, In Mecbanica, the moro eoncreto relations of 
forces exhibited in the lever, inclined plane, etc., were un- 
derstood before tba more abstract relations expressed in tho 
laws of resolution and composition of forces ; and later than 
tliu tbreo abstract laws of motion as formulated by Kewton 
came the still moro abstract law of inertia. Similarly with 
Physics and Chemistry, there has been an advance from 
truths entangled in all the specialities of particular facts • 
and particular classes of facta, to trutlis disentangled from 
tho disguising incidents under which they are manifested— 
to truths of a higher abstractness. 

Brief and rudo as is this sketch of a mental development 
that baa been long and complicated, I venture to think it 
shews inductively what was deductively inferred, that the 
order in which separate groups of uniformities are recog- 
nized, depends not on one circumstance but on several cir- 
cumstances. Tbo various classes of relations are generalized 
in a certain succession, net solely because of one particular 
kind of difference in their natures ; but also because they 
are variously placed in time and in space, variously open to 
observation, and variously related to our own constitutions : 
our perception of them being inlluenced by all these con- 
ditions in endless combinations. Tho comparative degrees 
of importance, of obtruaivcncss, of absolute frequency, of 
relative frequency, of simplicity, of concretcness, are every ' 
one of them factors ; and from their unions in proportions 
that are never twitio alike, there results a highly complex 
process of mental evolution. But whllo it is thus manifest 
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that the proximate causes of the succession in which rclationa 
are reduced to law, are numerous and involved ; it is also 
manifest that there ia one ultimate cause to which these 
proximate causes ore aubordinato. As the several circum- 
fitancoa that detorminQ the early or late recognition of uni- 
formities are circumstances that determine the number and 
strength of the imprcaaiona which these uniformities make 
on the mind, it follows that the progression conforms to n 
certain fundamental principle of psychology. Wo sec d 
j)o«tenari, what wo concluded A priori, thai the order in which 
relations are generalized, depends on the frequency and 
impressivonesa with which they are repeated in conscious 
oxperienco. 

IlaTing roughly analyzed the progress of the past, let 
us tate advantage of the light thu,s thrown on the present, 
and consider what is implied respecting the future. 

Note first that the likelihood of the universality of Law 
has been ever growing greater. Out of the countless co- 
existences and sequences with which mankind are environed, 
they have been continually transferring some from the group 
whoBO order waa supposed to bo arbitrary, to the group 
whose order is known to be uniform. And manifestly, as 
fast as the relations that are unreduced to law become 
fewer, the probability that among them there are some that 
do not conform to law, becomes less. To put the argument 
numerically — It is clear that when out of surrounding phe- 
nomena a hundred of several kinds havo been found to occur 
in constant connexions, there arises a slight presumption that 
fill phenomena occur in constant connexions. When uni- 
formity has been established in a thousand cases, more varied 
in their kinds, the presumption gains strength. And when 
the known cases of uniformity amount to myriads, including 
many of each variety, it becomes an ordinary induction that 
uniformity exists everywhere. 
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Silently atid insonsibly their experiences havo boen preaa- 
ing men on towiifda t!io conclusion tliua drawn. Not out of 
B conscioua regiird for theso rciiaons, but from a habit of 
thought whitih these reasons formulate and jualify, all minds 
have been advancing towards a belief in the constancy of 
surrounding coexiatoncea and Bcquences. Familiarity with 
concrete uniformities baa gcnorakid the abstract conception 
of uniformity— the idea of Law; and this idea' has been in 
successive generations slowly gaining fixity and clearness. 
- Especially has it been thus among those whoso knowledge of 
natural phenomena is the most extensive — men of science. 
The mathematician, the physicist, tho astronomer, the che- 
mist, severally acquainted with tho vast accumulations of 
uniformities established by their predecessors, and themselves 
daily adding new ones as well as verifying the old, acquire a 
far stronger faith in law than is ordinarily possessed. With 
them this faith, ceasing to be merely passive, becomes an 
active stimulus to inquiry. Wherever there exist pheno- 
mena of which the dependence is not yot ascertained, these 
most cultivated intellects, impelled by the conviction that 
hero too there is some invariable connexion, proceed? to ob- 
serve, compare, and experiment ; and when they discover 
tho law to which the phenomena conform, as they eventually 
do, their general belief in tho universality of law is further 
strengthened. So overwhelming is tho evidence, and such 
the efiect of this discipline, that to tho advanced student of 
nature, the proposition that there are lawless phenomena 
has become not only incredible but almost ineonceivable. 

This habitual recognition of law which already distin- 
guishes modern thought from ancient thought, must spread 
among men at large. Tho fulfilment of predictions made 
possible by every new stop, and the further command gained 
of nature's forces, prove to the uninitiated the validity of 
scientific generalizations and tho doctrine they illustrate. 
"Widening education is daily ditt'using among the mass of 
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men that knowledge of these gencralizutions which haa been 
hitherto confined to the few. And aa fust as this dilfusion 
goes on, must the bdicf of the scientific become the belief of 
the world at large. 

That law is universal, will become an irresistible con- 
clusion when it is perceived that the progress in the dis- 
cover// of tawa itself conforms to law ; and when this percep- 
tion makes it clear why certain groups of phenomena have 
been reduced to law, while other groups are still imreduced, 
"WTien it ia seen that the order in which uniformities aro 
recognized, must depend upon the frequoney and vividness 
with which they are repeated in cousciona experience ; when 
it is seen that, as a matter of fact, the most common, impor- 
tant, conspicuous, concrete, and simple, uniformities wore the 
earliest recognized, because they were esperienced oftenest 
and most distinctly ; it will by implication ho seen that long 
after the great mass of phenomena have been generalized, 
there must remain phenomena which, from their rareness, 
or unobtruaiveness, or seeming unimportance, or complexity, 
or abstractness, are still ungeneralizod. Thus will be 

furnished a solution to a difficulty sometimes raised. "When 
it ia asked why the universality of law ia not already fully 
establislied, there will bo the answer that tlic directions ia 
which it is not yet established are Iboso in which its eatab- 
liflhment must necessarily be latest. That state of thinga 
which is inferable beforehand, is just the state which wc find 
to exist. If such coexiatcnccs and sequences as those of 
Biology and Sociology arc not yet reduced to law, the pre- 
sumption is not that they are in*cduciblc to law, but that their 
laws elude our present means of analysis. Ilaving long ago 
proved uniformity throughout all the lower classes of rela- 
tions, and Iiaving been atop by step proving uniformity 
throughout clasaca of relatione auccossivcly higher and higher, 
if wo have not yet sncceedcd with the highest classes, it may 
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bo fairly concluded that our powers aro at faulti rather 
than that tho uniformity docs not exist. And unless wo 
make the absurd assumption that tho process of generaliza- 
tion, now going on with imexampled rapidity, has reached 
its limit, and will suddenly cease, wo must infer that ul- 
timately mankind will discover a constant order of mani* 
festation even in tlie most involved and obscure pheuomcua. 



vn. 

THE GENESIS OF SCIENCE. 

[FROM THE ILLUSTRATIONS OF UKIVERSAL PROGRESS.] 




TIIERE has ever prevailed among mcQ a vague notion ' 
tLat Bcientific knowledge diflbra in nature from ordinary 
knowledge. By tlio Greeks, with whom Mathematics — 
Uterally things learnt — waa alono considered aa knowledge 
proper, the distinction must hava been strongly felt ; and 
it has ever since mamtained itself iu the general mind. 
Though, considering the contrast between the achievements 
of science and those of daily nnmcthodic thinking, it is not 
surprising that such a distinction has been assumed; yet it 
needs but to rise a httle above the common point of view, 
to see that no such dLstinction can really exist : or that at 
best, it is but a supei-flcial distinction. The same faculties 
are employed in both cases ; and in both caaes their mode 
of operation is fund.imen tally the same. 

If we say that science is organized knowledge, we are 
met by the truth that all knowledge is organized in a great- 
er or less degree — that the commonest actions of the house- 
hold and the field presuppose facts colligated, inferences 
drawn, results expected ; and that the general success of 
these actions proves the data by which they were guided 
to have been correctly put together. If, again, we say 
that science is prevision — is a seeing beforeband — is a know- 
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ing iu what times, places, combinations, or sequences, spe- 
wed pbcuomcua will bo found ; we are yet obliged to cOn 
foBS that the definition includes Auch that is uttorlj foreign 
to Bcience in its ordinary acceptation. For example, a cliild'a 
knowledge of an apple. This, as far as it goes consists in 
provisions. When a child sees a certain form and colours, 
it knows that if it puts out its hand it will have certain im- 
pressions of resistance, and roundness, and smoothness; 
and ii' it bites, a certdn taste. And manifestly its general 
acquaintance with surrounding objects is of like nature — is 
made up of facts concerning them, so grouped as that any 
part of a group being perceived, the oxiHtence of the other 
facts included in it is foreseen. 

If, once more, we say that science is exact prevision, wo 
still fail to establish tbo supposed difference. Not only do 
wo find that much of what we call science is not exact, 
and that some of it, as physiology, can never become exact ; 
but we find further, tliat many of the previsions constita> 
ting the commoQ stock alike of wise and ignorant, are ox- 
act. That an unsupported body willfall ; that a lighted candle 
will go out when immersed in water ; that ice will melt 
when thrown on the fire — these, and many like predictions 
relating to the familiar properties of things have as high a 
degree of accuracy aa predictions are capable of. It is true 
that the results predicated are of a very general character ; 
but it is none the less true that they are rigoronsly correct 
as far as thoy go : and this is all that is requisite to fulfil 
the definition. There is perfect accordance between the 
anticipated phenomena and the actual ones ; and no more 
than this can bo s^d of tho highest achievements of the 
sciences specially characterised as exact. 

Seeing thus that the assumed distinction between scien- 
tific knowledge and common knowleclgo is not lo^cally 
justifiable ; and yet feeling, as we most, that however im- 
poBsiblo it may be to draw a line between them, the two 
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arc not practically identical ; there arises tho question— 
Wliat is tlio relationsTiip that exists between them? A 
partial answer to this question may bo drawn from the il- 
luatrations just given. On reconsidering them, it will bo 
observed that those portions of ordinary knowledge which 
are identical in character with scientific knowledge, com- 
prcfaend only snch combinations of phenomena as are direct- 
ly cognizable by the senses, and are of simple, invariable 
nature. That the smoke from a fire which she is lighting 
will ascend, and that the fire will prosootly boil water, are 
previsions which the servant-girl makes equally well with 
tho most learned physicist ; they are equally certain, 
equally exact with his ; but they are previsions concemmg 
phenomena in constant and direct relation — phenomena 
that follow visibly and immediately after their antecedents 
— plienomeua of which tho causation is neither remoto nor 
obscure — phenomena which may be predicted by tho am- 
plest possible act of reasoning. 

If, now, we pass to the previsions constituting what is 
commonly known as science — that an eclipse of tho moon 
will happen at a specified time ; and when a barometer is 
taken to tho top of a mountain of known height, the mer- 
curial column will descend a stated number of inches; that 
the poles of a galvanic battery immersed in water will give 
of^ the one au inflammable and the other an Inflaming gas, 
in definite ratio — we perceive that the relations involved 
are not of a kind habitually presented to Our senses ; that 
they depend, some of them, upon special combinations of 
causes ; and that in some of them the connection between 
antecedents and consequents is established only by an ela- 
borate series of inferences. The broad distinction, there- 
fore, between the two orders of knowledge, is not in their 
nature, but in their remoteness from perception. 

If wo regard the cases in tbeir most general aspect, we 
>jeo that the labourer, who, on hearing certain notes in the 
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adjacent liedge, can describe the particular form and col- 
ours of the bird maloDg thcra ; and the aatronomer, who, 
liaving calculated a transit of Venus, can delineate the black 
spot entering on the sun's dise, as it will appear through 
the tulcscope, at a specified hour ; do essentially the same 
thbg. Each knows that on fulfilling the requisite condi- 
tions, he shall have a preconceived impression — that after n 
definite series of actions will come a group of sensations of 
a foreknown kind. The difierence, then, is not in the funda- 
mental character of the mental acts ; or in the correctness 
of the previsions accomplished by them ; but in tho com- 
plexity of tho processes required to achieve the previsions, 
Much of our commonest knowledge is, as far as it goes, rig- 
orously precise. Science does not increase this precision ; 
cannot transcend it. "What then does it do ? It reduces 
other knowledge to the same degree of precision. That 
certainty which direct perception gives us respecting coex- 
istences and sequences of the simplest and most aocesKi- 
blo kind, science gives ns respecting coexistences and se- 
quences, complex in their dependencies or inaccessible to 
immediate observation. In brief, regarded fi'om this point 
of view, science may be called an extension of the perc^ 
tiona hy mentis of reasoning. 

On further considering the matter, however, it will per- 
haps be felt tliat this definition does not express the whole 
fact — that inseparable as science may be fi"oni common 
knowledge, and completely as we may fill up the gap be- 
tween the simplest previsions of the child and the moat re- 
condite ones of the natural philosopher, by intcrpOMng a 
series of provisions in which the complexity of reasoning 
involved is greater and greater, there ia yet a differenca 
between the two beyond that which is here described. And 
this is true. But the difference is still not such as enables 
ns to draw the assumed line of demarcation. It is a diffei-- 
ence not between common knowledge and scientific knowl- 
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edge ; but between the sncoessive phases of science itaelf, 
or knowledge itself— whichever -we choose to call it. In 
its earlier phaaca science attimiB only to cerCamty of fore- 
knowledge ; in its later phases it farther attaiiis to com- 
pleteness. Wo be^n by discovering n relation : ■we end 
by discovering the relation. Our first achicTemeut is to 
foretell the kind of phenomenon which will occur under 
Bpecifio conditions : oar last achievement is to foretell not 
only the kind but the amount. Or, to reduce the proposi- 
tion to its most definite form — undeveloped science is qiial- 
itative prevision : developed science is quantitative previ- 
sion. 

This ■will at once be perceived to express the remaining 
distinction between the lower and the higher stages of posi- 
tive knowledge. The prediction that a piece of lead ■will 
take more force to lift it than a piece of wood of equal size, 
exhibits certainty, but not completeness, of foresight. The 
kind of effect in which the one body will exceed the other 
ia foreseen ; hat not the amount by which it will exceed. 
There is qualitative prcviaon only. On the other hand, the 
prediction that at a stated time two particular planets will 
be in conjunction ; that by means of a lever having arms in 
a ^von ratio, a known force will raise just so many pounds ; 
that to decompose a specified quantity of sulphato of iron 
by carbonate of soda will require so many gi-ains — these 
predictions exhibit foreknowledge, not only of the nature 
of the effects to he produced, but of the magnitude, either 
of the effects thomsolves, of the agcncioa producing them, 
or of the distance in time or space at which they will bo 
produced. There ia not only quaUtative but quantitative 
prevision. 

And this is the unexpressed difference which leads us 
to consider certain orders of knowledge as especially scien- 
tific when contrasted with knowledge in general. Are the 
phenomena tneasuralile ? is tho test which we unconsciously 
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employ. Space ia measuraLle : licnco Geometry, Forco 
and space ai-e moasurablo; licuce Statiea, Time, force, and 
space are mcasarable : hence Dynamics. Tbe invention of 
the barometer enabled men to extend the principles of me- 
chanics to the atmosphere; and Aerostatics existed, Wht'U 
A thermometer wns devised there arose a science of heal, 
which was before impossible. Such of our aonsations as wc 
have not yet found modes of measuring do not originate 
sciences. Wo have no science of smells ; nor liavo wc one 
of tastes. We have a science of the relations of sounds 
differing in pitch, because we have discovered a way to 
measure them j but we have no science of sounds Li respect 
to their loudness or their timbre, because wo have got no 
measures of loudness and timbre. 

Obviously it is this reduction of the sensible phenomena 
it represents, to relations of magnitude, which gives to any 
division of knowledge its especially scientiflc character. 
Originally men's knowledge of weights and forces was in 
the same condition as their knowledge of smells and tastes 
ia now — a knowledge not extending beyond that given by 
the unaided sensations ; nod it remained so until weighing 
instruments and dynamometers were invented. Before 
there wefo hour-glasses and clepsydras, most phenomena 
could bo estimated as to their durations and intervals, with 
no greater precision than degrees of hardness can bo esti- 
mated by the fingers. Until a thermoraetrio scale was con- 
triviid, men's judgments respecting relative amounts of 
heat stood on the same footing with their present judg- 
ments respecting relative amounts of soimd. And m in 
these initial stages, with no aids to observation, only the 
roughest comparisons of cases could be made, and only the 
most marked differences perceived ; it is obvious that only 
tho most.simple laws of dependence could be ascertained— 
only those laws which being nncomplicated with others, 
and not disturbed in tlicir manifestations, required no iiico- 



ties of observation to discntiuigle them. Whence it ap- 
pears not only that in proportion as knowledge becomes 
qnantitativo do its previsions become complete as well as 
certain, but tbat ontil its assumption of a. quantitative char- 
acter it la necessarily confined to the most elementary rela- 
tions. 

Moreover it is to be remarked that while, on the one 
hand, we can discover the laws of the greater proportion 
of phenomena only by investigating them quantitatively; 
on the other hand we can extend the range of our quanti- 
tative previsions only as fast as we detect the Jaws of the 
resalts we predict. For clearly the ability to specify the 
magnitude of a result inaccessible to direct measurement, 
ioiplies knowledge of its mode of dependence on something 
which can be measured — implies that we know the particu- 
lar fact dealt with to be an instance of some more general 
feet. Thus the extent to which our quantitative previsions 
have been carried in any direction, indicates tbe depth to 
which oar knowledge reaches in that direction. And here, 
as another aspect of the same fact, we may further observe 
that as we pass from quahtative to quantitative prevision, 
we pass from inductive science to deductive science. Sci- 
ence while purely inductive is purely qualitative : when in- 
accurately quantitative it usuaUy con»sts of part induction, 
part deduction : and it becomes accurately quantitative only 
when wholly deductive. We do not mean that the deduct- 
ive and the quantitative are coextensive ; for there is mani- 
festly much deduction that is qualitative only. We mean 
that all quantitative prevision is reached deductively ; and 
that induction can achieve only qualitative prevision. 

Still, however, it must not be supposed that these dis- 
tinctions enable us to separate ordinary knowledge fi'om 
Bcience ; much as they seem to do so. While they show in 
what consists tbe broad contrast between the extreme forms 
of tbe two, tijcy yctleadusto recognise their essential iden- 
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Lity ; and once more prove tho difference to bo one of de- 
groo only. For, on the one band, tho commoncut positive 
knowledge is to some extent qu^titntivc ; seeing that the 
amount of the forcaoon result is known within certiun wide 
Umits. And, on the other liand, tho bip;bcst quantitative 
prevision does not reach tho exact truth, but only a very 
near approximation to it. Wiibotit clocks the savage 
knows that tho day is longer in tho summer than in the 
winter; without scales ho knows tliat Ktonc is heavier than 
flesh: that is, be can foresee respecting certain results that 
their amounts will exceed these, and he less than thoso — ^ha 
knows about what they will bo. And, ^'ith bis most deli- 
cate instruments and most elaborate calculations, all that 
the man of science can do, is to reduce tho differenco be- 
tween the foreseen and the actual rcsnlts to an unimportant 
quantity. 

Moreover, it must bo bomo in mind not only that all 
the sciences are qualitative in their first stages, — not only 
that some of them, as Chemistry, have but recently reached 
the quantitative stage— but that tho most advanced sciences 
have attained to thoir present power of determining qiian* 
titles not present to the senses, or not directly measurable, 
by a Blow process of improvement extending through thou- 
sands of years. So that science and the knowledge of the 
Bncultured are alike in the nature of their previsions, widely 
OS thoy dilFer in range ; they possess a common imperfec- 
tion, though this is immensely greater in the last than in 
tho first ; and the transition from tho one to the other baa 
been through a series of steps by which the imperfection 
has been rendered continually loss, and tho range continu- 
ally wider, 

These facts, that scioiice and the positive knowledge of 
the oncnltured cannot be separated in nature, and tliat the 
one is but a perfected and extended form of the other, 
must necoBsai'ily underlie the whole theory of science, its 
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progress, and the relations of its parts to each other. 
There must bo serioua incompleteness in any bistory of the 
Bciencea, -which, leaving out of view the first steps of tbcif 
genesis, commences with them only when they assume defi- 
nite forms. There must be grave defecta, if not a general 
untruth, in a philosophy of the sciences considered in their 
interdependence and development, which neglects the in- 
quiry how they came to bo distinct sciences, and how they 
were severally evolved out of the chaos of priraitiye ideas. 

Not only a direct consideration of the matter, hut all 
analogy, goes to show that in the earlier and simpler stages 
must be sought the key to all subsequent intricacios. The 
time was when the anatomy and physiology of the human 
being were studied by themselves — when the adult man 
was analyzed and the relations of parts and of functions 
investigated, without reference either to the relations ex- 
hibited in tho embryo or to the homologous relations exist- 
ing in other creatures, Kow, however, it has become 
manifest that no true conceptions, no true generalizations, 
are possible under such conditions. Anatomists and phys- 
iologists now find that the real natures of organs and tis- 
sues can bo ascertained only by tracing their early evolu- 
ttOD ; and that the affinities between existing genera can 
be satisfactorily made out only by examining the fossil gen- 
era to which they are allied. Well, is it not clear that the 
like mnst be true concerning all things that undergo devel- 
opment ? Is not Bcienca a growth ? Has not science, too, 
its embryology ? And must not the neglect of its embry- 
ology lead to a mtsnnderstanding of the principles of its 
evolution and of its exiatmg organization ? 

There are d priori reasons, therefore, for doubting the 
truth of all philosophies of the sciences which tacitly pro- 
ceed upon the common notion that scientific knowledge 
and ordinary knowledge are separate ; instead of com- 
mencing, as they should, by affiliating the one upon tha 
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Other, and Bhowiug how it gradually camo to bo distin- 
guiabablc from iho other. We may expect to find theii 
generaliKition3 essentially artificial ; and we shall not be 
deceived. Some illustrations of this may here bo fitly in- 
troduced, by way of preliminary to a brief sketch of the 
genesis of science from the point of view indicated. And 
we cannot more readily find sucb illustrationB than by 
glancing at a few of the ranous dassificationa of the cci- 
enoea that have from time to time been proposed. To con- 
sider all of them would take too much space : wo must 
content ourselves with some of the latest- 
Commencing with those which may be Eoonest disposed 
of, let us notice first the arrangement jiropoundcd by Oken 
An abstract of it runs thus : — 

Port J. MimBBis. — Pntumatogeny ; Prinifiry Art, Primary 
Oouaoiouaneas, God, Primary Rest, Time, Polarity, Ko- 
tioD, Man, Space, Point, Line, Biirfuce, Globe, Botation. 
— nylegeny : Gravity, Matter, Etiior, Heavenly Bodies, 
Light, Heat, Fire. 

(Uq explains that Mitcbbis is the doctrine of the whole ; 
Pneumatogrny being tlio dootrieo of imniatorial totalities, and 
Hylogeny tliat of material totalities.) 

Part n. Ontoi.oot. — Cotmogeny : Itost, Centre, Motion, Line, 
Planets, Form, Planetary Systoin, Comets. — Stdehio- 
geny: Oondenaation, Simple Matter, Elements, Air, 
Water, Earth.— Stuchiohi/y : Functions of tbo Elements, 
&c. ito. — Kingdoms of Nature: Individuals. 

(He says in e^cplanation that " Ostolooy teaches us the 
phenomena of matter. Tlie first of tliese are the lieavenly 
bodies comprehended by Cosmogeny. Tlieae divide into ele- 
ments — Stoehiog&ny. The earth clement divides into miner- 
als— Jlfinerainu;/. Those unite into one collectivo body— 
Qeogtny. Tlie whole in fiingulars is Iho living, or Organic^ 
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which again divides into planta and animals. Biology, tliere- 
fore, divides into Organogeny, Phi/tosopJt)/, Zooaophif.''') 
Fmai KiKODOM.— MiKERiLS. Minerahgy, Geology. 
Part III. BiOLOOT. — Organoiojihy, Phytogeny, Phyto-pliynology, 
Fhylology, Zoogeng, Phytiology, Zoology, Piyehology.^ 

A glance over this confused scheme showa that it ia an 
attempt to claasify knowledge, not after the order in which 
it has been, or may be, built up in the human conaciooB. 
ness ; but after an assumed order of creation. It is a 
paeudo-seientiiic cosmogony, akin to those which men have 
enunciated from the earliest times downwarda; and only a 
little more respectable. As auch it will not be thought 
worthy of much consideration by those who, like ourselves, 
hold that experience is the sole origin of knowledge. 0th- 
orwiae, it might have been needful to dwell on the incon- 
gruities of the ai'rangemonts — to ask how motion can bo 
treated of before space ? how there can bo rotation with- 
out matter to rotate ? how polarity can be dealt with with- 
out involving points and Uncs ? But it will serve our pres- 
ent purpose just to point out a few of the extreme absurdi- 
ties resulting from the doctrine which Oken seems to hold 
in common with Hegel, that " to philosophize on Nature is 
to re-think the great thought of Creation." Here is a sam- 
ple : — 

" Mathematics is the universal science ; so also ia Phys- 
io-philosophy, although it is only a part, or rather but a 
condition of tho universe ; both are one, or mutually con- 
gruent. 

"Mathematics i=, however, a science of mere forme 
without substance. Physio-philosophy is, therefore, mathe- 
matics endotoed with substance.''^ 

From the English point of view it is sufficiently amus- 
ing to find such a dogma not only gravely stated, but 
stated as an unquestionable truth. Uore wo see the expo- 
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rienees of qoantitativo relations which mea liavo gatherot! 
from surrounding bodies and generalized (esperiencef 
which had been scarcely at nil generalized at the beginning 
of the historic period) — wo find these genorahzed expe- 
riences, these intellectual abstractions, elevated into con 
Crete actualities, projected back into iN^ature, and consid* 
ered as the internal &ame-work of things — the skeleton by 
which matter is sustained. But this new form of the old 
realism, is by no means tlio most startUng of the phyaio- 
philosophic principles. "Wo presently read that, 

" The highest mathematical idea, or the fundamental 
principle of all mathematics is the zero = 0." • * • 

" Zero is in itself nothing. Mathematics is based upon 
nothing, and, consequently, arises out of nothing. 

" Out of notbmg, therefore, it is possible for somethmg 
to arise ; for mathematics, consisting of propositions, ia 
something, in relation to 0." 

By such "consequentlys" and " theroforea" it is, that 
men philosophize when they " rc-think the great thought 
of creation," By dogmas that protend to be reasons, noth- 
ing is made to generate mathematics; and by clothing 
mathematics with matter, we have the universe t If now 
we deny, as wo do deny, that the highest mathematical idea 
is the zero ; — if, on the other hand, we assert, aa we do 
assert, tliat the fundamental idea underlying all mathemat- 
ics, is that of equality ; tlie whole of Oken's cosmogony 
disappears. And here, indeed, wo may see illustrated, the 
distinctive peculiarity of the German method of procedure 
in these matters — the bastard &j»^lori method, as it may 
be termed. Tlie legitimate apriori method sets out with 
propositions of which tbe negation is inconceivable ; the d 
priori method as illegitimately applied, sets out either with 
propoaitions of which the negation is not inconceivable, or 
with propositions like Oken's, of which the affirmation ia 
inconceivable. 
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It is needless to proceed farther with the analyria; elaa 
might we detail the steps by which Oke^Brrivea at the 
concluaiona that " the planeta are coagalated colours, for 
they are coagulated light ; that the sphere is the cspatided 
nothing ; " that gravity is " a weighty nothing, a heavy es- 
aence, striving towards a centre ; " that " the earth is tha 
identical, water the indifferent, air the different ; or the 
first the centre, tho second the radius, the last the peri- 
phery of tho general globe or of fire." To comment on 
them would he nearly as absurd as are the propositions 
themselves. Let ub pass on to another of the German sys- 
tems of knowledge — that of Hegel. 

The simple fact that Hegel puta Jacob B<Ehme on a par 
with Bacon, suffices alone to show that his stand-point is 
far remote from the one usually regarded as scientific : so 
far remote, indeed, that it is not easy to find any common 
basis on which to found a criticism, Tboao who hold that 
the mind is moulded into conformity with surrounding 
things by tho agency of surrounding things, are necessarily 
at a loss how to deal with those, who, lite Schelling and 
ITegel, assert that surrounding things are solidified mind — 
that Nature is " petrified intelligence." However, let us 
briefly glance at Hegel's classification. He divides philoso- 
phy into three parts : — 

1. Itogic, or tho science of tho idea in itself, tho pure 
idea, 

2. The. Philosophy of Nature, or the science of the idea 
considered under its other form — of the idea as Nature, 

3. Tlie Philosophij oftlie Mind, or the scienco of tho 
idea m its return to itself. 

Of these, tho second is divided into the natural sciences, 
commonly so called ; so that in its more detailed form the 
series runs thus: — Logic, Mechanics, Physics, Organic Phy- 
sics, Psychology. 

Now, if we believe with Hegel, first, that thought is the 
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true essence of man ; second, tbat tlionght is the essence of 
the world ; an^^at, therefore, tliere U nothing but thouglit ; 
his classification, beginning with the science of pure thought, 
may be acceptable. But otherwise, it is an obvious objec- 
tion to bis arrangement, tbat thought implies thmgs thought 
of— that there eau bo no logical forma without the substance 
of esperience — that the science of ideas and the scicnoe ot 
things must have a simultaneous origin. Hogel, however, 
anticipates this objection, and, in his obstinate idealism, re- 
plies, that the contrary is true ; that all contained in the 
forma, to become Bomothing, requires to be thought : and 
that logical forms are the foundations of all things. 

It is not surprising that, starting from such premises, and 
reasoning after this £»hion, Ilegcl finds his \my to strange 
conclusions. Oat of space ojid time be proceeds to build up 
motion, matter, repulsion, attraction, weight, and inertia, 
lie then goes on to logically evolve the solar system. In 
doing this ho widely diverges from the Newtonian theory ; 
roaches by syllogism the conviction that the jiltinets are the 
most perfect celestial bodies ; and, not being able to bring 
the stars within his theory, saya that they are mere formal 
exlBtcnces and not living matter, and that as compared with 
the solar system they aro as little admirable as a cutaneous 
eruption or a swarm of flics.* 

Kesults so outrageous might be left as self-disproved, 
were it not tbat speculators of this class are not alarmed by 
any amount of incongruity with established beliefe. The 
only efficient mode of treating systems li^c this of Ilegel, is 
to show that they are self-deatrnctive — that by their first 
steps they ignore that authority on which all their subs& 
quent steps depend. If Hegel professes, as he manifestly 
does, to develop his scheme by reasoning — if ho present! 

• It Is somewhat cnrious t!iat the wtbor of " The Plurality of WopHa," 
with quite other aime, ahouid huro pcrsuaduil I'JmMf into Bimltar conciu 
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BQCcessavc inferences as iiecessarSy foUoteing from ( 
premiBca ; he impli^ the poslolate that a belief which ne- 
ccssarilf follows after ccrt^ antecedents is a truo belief: 
and, did an opponent reply to one of his inferences, that, 
thongh it was impossible to think the opposite, yet the 
opposite was true, he would consider the reply irrational 
The procedare, however, which he would thus condemn aa 
destrnctive of all thinking whatever, is just the procedure 
exhibited in the enunciation of his own first principles. 

Mankind find themselves unable to conceive that there 
can be thought without things thought of Hegel, how- 
ever, asserts that there can be thought without thinga 
thought of. That ultimate test of a true proposition — the 
inability of the human mind to conceive the negation of it 
— which in all other cases he oonaders valid, he considers 
invalid where it suits his convenience to do so ; aud yet at 
the same time denies the right of an opponent to follow his 
example. If it is competent for him to posit dogmas, which 
arc the direct negations of what human eonscioasneBS recog- 
nises; then is it also competent for his antagonists to stop 
him at every step in his argument by saying, that though 
tlie particuLor inference he is drawing seems to hia mind, 
and to all minds, necessarily to follow from the premises, 
yet it is not true, but the contrary inference is truo. Or, 
to state the dilemma in another form ; — If he sets ont with 
mconceivabic projKisltiona, then may he with equal propri- 
ety mako all liis succeeding propositions inconceivable ones 
— may at every step throughout his reasoning draw exactly 
tlie opposite conclusion to that which seems involved. 

Hegel's mode of procedure being thus essentially sui- 
cidal, the Hegelian classification which depends upofl 
it, iitlls to the ground. Lot us consider next that of 
M Comtc. 

As all his readers must admit, M. Comto presents ua 
Triih a scheme of the scieaccs which, unlike the foregoing 



ones, demnuds respectful con eitl oration. Widely aa wa 
differ from him, we cheerfully bear witness to the largonesa 
of his views, the clearness of his reasoning, and the value 
of his speculations us contributing to intellectual progress. 
Did wo believe a serial arrangement of the sciences to be 
possible, that of M. Comte would certainly bo the one wo 
should adopt. Ilis fundamental propositions are thor- 
oughlyiuteUigible; and if not time, have a great semblance 
of truth. His successive steps are logically co-ordinated ; 
and he supports his concluBions by n considerable amount of 
evidence — evidonco which, so long as it la not critically exam- 
ined, or not met by counter evidence, seems to substantiate 
hia positions. But it only needs to assume that antagon- 
istic attitude which oiight to bo assumod towards new 
doctrines, in the belief that, if true, thoy will prosper by 
conquering objectors — it needs but to test his leading 
doctrines either by other facts than those ho cites, or by 
hia own facts differently applied, to at once show that tbcy 
will not stand. We will proceed thus to deal with the 
general principle on which he bases bis hierarchy of the 
sciences. 

In the second chapter of his Co'xrs de riiilosoplne Poai- 
live, M. Comte says : — " Onr problem is, then, to find 
the one rational order, amongst a host of possible sys- 
tems." ..." This order is determined by the degree 
of simplicity, or, what comes to the same thing, of general- 
ity of their phenomena," And the arrangement he de- 
duces runs thus : Matfiematics, Astronomy, Physics, Cliem- 
istry. Physiology, Social Physics. This he asserts to bo 
" the true filiation of the sciences." Ho asserts further, 
(hat the principle of progression from a greater to a leas 
degree of generality, " which gives this order to the whole 
body of science, arranges the parts of each science," And, 
6nal1y, he assorts that the gradations thus established A 
Tpriori among the sciences, and the parts of each science, "is 
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1 coiiformity witli tbo order which has sponta 
neously takca place among tlie brancLea of natural philoso 
phy ; " or, in other words — corresponds with the order of 
liistoric development. 

Let us compare these asEcrtiona with tbo facts. Thnt 
there may bo perfect faimesa, let us make no choice, but 
take aa the field for oar com}>arison, the succeeding Bcction 
treating of the first science — Matbematica ; and let us uso 
none but M. Comte's own facts, and his own admisaioos. 
Confining ourselves to this one science, of course our com- 
paiisona must be between its several parts. M, Comte says, 
that the parts of each science must bo arranged in the 
order of their decreasmg generality; and that this oidcr 
of decreasing generality agrees with tho order of historic 
development. Our inquiry must bo, then, whether tbo his- 
tory of mathematics confirms this statement. 

Carrying out his principle, M. Comte dividoa Mathe- 
matics into " Abstract Blathematica, or the Calcidus (tak- 
ing the word in its most extended sense) and Concrete 
Mathematics, which is composed of General Geometry and 
of Rational Mechanics.'' Tho subject-matter of the first of 
tlieso is number; the subject-matter of the second includes 
space, time, motion, force. The one possesses tho highest 
possible degree of generality ; for all things ■whatever 
admit of enumeration. The others are less general; see- 
ing that there are endless phenomena that are not cognisa- 
ble either by general geometry or rational mechanics. In 
conformity with the alleged law, therefore, the evolution 
of the calculus roust throughout have preceded tho evolu- 
tion of the concrete aub-sciences. Now somewhat awk- 
wardly for him, the first remark M, Comte makes bearing 
upon thia point is, that " from an liistorical point of view, 
mathematical analysis appears to have risen out ofihc con- 
templation of geometrical and mechanical facts," True, 
be goes on to say that, " It is not the lesn indopcudont of 
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theao scienctis logically Bpcaking ; " for tbat " analytical 
Ldeaa are, above all others, iioiversal, abstract, and simple ■ 
and g-cometrical conceptions are necessarily founded on 

We will not take advantage of tliia last passage to 
charge M. Comte with teaching, after the fashion of Hegel, 
tbat there can be thonght without things thought of. We 
are content simply to compare the two assertions, that 
analysis arose out of the contemplation of geometrical and 
mechanical iacts, and that geometrical conceptions are 
founded iipon analytical ones. Literally interpreted they 
exactly cancel each other. Interpreted, however, in a 
liberal sense, they imply, what we believe to bo de- 
monstrable, that the two had a simulCaTieous origin. The 
passage is either nonsense, or it is an admission that 
abstract and concrete mathematics are coeval. ThnB, 
at the very first step, the alleged congruity between the 
order qf generality and the order of evolution, does not 
hold good. 

But may it not be that though abstract and concrete 
mathematics took their rise at the same time, the one 
aftei-wards developed more rapidly than the other ; and 
has ever since remained in advance of it ? No : and again 
we call M, Comte himself as witness. Fortunately for his 
argnmcnt ho has said nothing respecting the early stages 
of the concrete and abstract divisions after their diver- 
gence from a common root ; otherwise the advent of 
Algebra long after the Greek geometry had reached a high 
development, would have been an inconvenient fact for 
him to deal with. But passing over this, and limiting 
ourselves to his own statements, we find, at the opening of 
the next chapter, the admission, that " the historical de- 
velopment of the abstract portion of mathematical science 
bas, since the time of Dcscai'tes, been for the moat part 
detcrmitud by that of the concrete," Further on we read 
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BBpcctbg algebraic fimctioiis that " moBt fanetions were 
concrete in their origin — even those which are at preBenl 
the most purely abstract ; and the ancients discovered 
only through geometrical definitions elementary algebraic 
properties of fiinctionB to which a nnmcrical Talne was not 
attached till long afterwards, rendering abstract to qb 
what was concrete to the old geometers." How do these 
Btatemcnta tally with his doctrine ? Again, haring divided 
the calcnlaa into algebraic and arithmetical, M. Comte 
admits, as perforce he must, that the algebraic is more 
general than the arithmetical ; yet be will not ny that 
algebra preceded arithmetic in point of tme. And again, 
having divided the calcnlns of fonctiofn into the calcnliH 
of direct fmictions (common algebra) and tbe ^^Iflflfif of 
indirect functions (transcendental aralynB), be is ohBged 
to speak of this last as pcsseaang a bi^li^ gewtaStf Am 
the first ; yet it is &r more modern. ladeed, irj Mnifiii 
tion, M. Comte himself confiaw tlas inenigndtj ; fer be 
says : — " It nright seem that tlie ti iiiiiiiiiiT«itiil aaatytm 
ongbt to be studied before the ofdinsry, am it ynrnlM tli« 
equations which the other has ia reaotre ; bat tbrn^ tlie 
transcendental u loyirxUfy milqieidait t^ de onAtdVK >*' 
is best to ibllov the ansd aelfcad at «adyv (attig dw 
ordinary firat." & afl ifcese cac^ Aei^fl»inBMflC4« 

dose of the — *: ■• — «^ ]r— '*^ — iTtrniirThhiiii 

wiB in time" create yioeatew«fa««Jb'^0M^^^. 
Comte makw li lii' i it i 1 1 ttta* ai H tricaBy ^ppoaihi tA 
the alleged lav. 

partmcnt of miitfmmi6Mf w- 
U. Comte UMririMne* A<> 
tiai gerMMCry. iwiT tint -.f' i 
UeaAnu^ 
referoMR ' 
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considered, or gonerally." He admits that while " the an^ 
cients extracted all they could out of one Udg or GarfocQ 
before passing to another," " the modemE, Binco Descartes, 
employ themselves on questions which relate to any fignro 
whatever," These facts are the reverse of what, according 
to hia theory, they should be. So, too, in mechanics. Be- 
fore dividing it into statics and dynamics, M, Comte treats 
of the three laws of motion, and is obliged to do so ; for 
BtatJcs, the more general of the two divisions, though it 
docs not involve motion, is impossiblo as a scicDce until tho 
laws of motion are ascertained. Tet the laws of motion 
pertain to dynamics, the more special of the dlviaons. 
Further on he points out that after Archimedes, who dis- 
covered the law of equilibrium of the lever, statics mado 
no progress until the establishment of dynamics enabled ua 
to seek " the conditions of equilibrium through the laws of 
the composition of forces." And he adds — " At tliis day 
this is t/ie method universalis/ employed. At the first glanco 
it 4oes not appear the most rational — d}iiamics being more 
complicated than statics, and precedence beingnatural to the 
simpler. It would, in fact, be more philosophical to refer 
dynamics to statics, aa has since been dodc. " Sundry dis- 
coveries are afterwards detfuled, showing how completely 
the development of statics has been achietved by consider, 
ing its problems dynamically ; and before the close of the 
section M. Comte remarks that " before hydrostatics could 
bo comprehended under statics, it was necessary that the 
abstract theory of equilibrium should bo mado so general 
as to apply directly to fluids aa well as solids. Tills was ac- 
complished when Lagrange supplied, as the basis of the 
whole of rational mechanics, tho single principle of virtual 
velocities." In which statement wo liave two fiicts directly 
ftt variance with M. Comte's doctrine ; — ^first, that the Mm- 
pier science, statics, reached its present development only 
by the aid of tho principle of virtual velocilaes, which bo 
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longs to the raom complex science, dynamics ; and that tliis 
" single principle " underlying all rational mechanics — this 
mosl general form which includes aliie the relations of stat- 
ical, Iiydrostattcal, and dynamical forces — was reached so 
late as the time of Lagrange. 

Thus it is not true that the historical succession of the 
divisions of mathematics has corresponded with the order 
of decreasing generahty. It is not true that abstract math- 
ematics was evolved antecedently to, and independently 
of concrete mathematics. It is not true that of the sub- 
divisions of abstract mathematics, the more general came 
before the more special. And it ia not true that concrete 
mathematics, in either of its two sections, began with the 
most abstract and advanced to the less abstract truths. 

It may be well to mention, parenthetically, that in do- 
fending bis alleged law of progression from the general to 
the special, M, Comte somewhere comments upon the two 
meanings of the word general, and tlio resulting liability to 
confusion. Without noiv discussing whether the asserted 
distinction can be miuntained in other cases, it is manifest 
that it does not exist here. In sundry of the instances 
above quoted, the endeavors made by M, Comte himself to 
disguise, or to explain away, the preoedenco of the special 
over the general, clearly indicate that the generality spoken 
•of, is of the kind meant by his formala. And it needs but 
a brief consideration of the matter to show that, even did. 
be attempt it, he could not distinguish this generality, which, 
as above proved, frequently comes last, from the generality 
which ho says always comes first. For what is the nature 
of that mental process by which objects, dimenMoiis, 
weights, times, and the rest, are found capable of having 
their relations expressed numerically ? It is the formation 
of certain abstract conceptions of unity, duality and multi- 
plicity, which arc applicable to all things alike. It is tlia 
Invention of geoer:il symbols serving to express thenumer. 
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ical rclatiooH of entities, whatever be their Bpccial cbarao- 
lera. And what is the nature of the mental process by 
which numbers arc found capable of liavJng their rolationa 
expressed algebraically ? It is just the same. It is the for- 
mation of certain abstract conceptions of numerioul func- 
tioDB which arc the same whatever bo the magnitudes ol 
the numbers. It is the invention of general symbols serv- 
ing to oijffess tho relations between numbers, as numbera 
express the relations between things. And transcendental 
analysis stands to algebra In the same position that algebra 
stands in to arithmetic. 

To briefly illustrate their respective powers ; — arithmo- 
tio can express in one formula the value of a particular 
ttutgent to a particular cnrva ; algebra can express in one 
formula the values of all tangents to a particular curve ; 
trao aeon dental analysis ean express in one formula the val- 
ues of «K tangents to aH curvos. Just as arithmetic deals 
with tho common properties of lines, areas, bulks, forces, 
periods ; so docs algebra deal with the common propeitiea 
of the numbers which arithmetic presents ; so does tran- 
scendental analysis deal with the common properties of tho 
equations exhibited by algebra. Thus, tho generality of 
the higher branches of tlie calculus, when compared with 
the lower, is the same kind of generality as that of the lower 
branohes when compared with geometry or mechanics.' 
And on examination it will bo found that tho liko relation 
exists in the various other cases above given. 

Having shown that M. Comte's alleged law of progres- 
Mon does not bold among the several parts of tho same 
science, let ns see how it agi-ees with the facts when applied 
to separate sciences. " Astronomy," says M. Comte, at the 
opening of Book III., " was a positive science, in ita geo- 
metrical aspect, from tho earliest days of tbo school of Alex- 
andria ; but Physics, which we are now to consider, had nc 
positive character at all till Galileo made bis great disooT 
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erics on the fall of beavy bodies." On this, our comment is 
Gimply that it is a misreprcscntatioD based upon an arbi- 
trary misuse of worile — a mere verbal artifice. By cbooang 
to exclude from terrestrial physics those laws of magnitode, 
motion, and poaitioii, which he incltides in celestial jihyacs, 
M. Comte makes it appear that the one owes nothing to 
the other. Not only is this altogether unwarrantable, but 
it is radically inconastent with bis own scheme of diviaons. 
At the ontset be says — and as the point is important wa 
quote from the ori^nal — " Pour la physique iiwrganigua 
nous Toyons d'abord, en nous conformant toujours h I'ordre 
de gonC'ralit^ et de dependance des phenomfines, qn'tilc doit 
Hre portag^e en deux sections distinctes, suivant qu'eile 
con^d^re les phenom^nes generaux de I'Duvers, on, Qa par- 
ticnlier, ccox qnc prescnteat les corps tcrrestrcs. D'od ]a 
physique celeste, ou I'astronomie, soit g^ometrique, soit 
mechanique ; et la physique terrestre." 

Here then we have inorganic physics clearly divided 
into ceieitiai physics and terrestrial physics — the pheno- 
mena presented by the nniverse, and the phenomena pre- 
sented by earthly bodies. If now celestial bodies and ter- 
restrial bodies exhibit sondry leading phenomena in com- 
mon, as they do, how can the generalization of these com- 
mon phenomena be considered as pertaining to the one class 
rather than to the other ? If inorganic physics iiclodea 
^ometry (which 31. Comte has made it do by comprehend- 
ing geometrical astronomy in its sub-sectioi — celestial pby- 
eica) ; and if its sub-section — terrestrial physics, treats of 
things having geometrical properties; bow can the laws of 
geometrical relations bB excluded from terrestrial physics? 
Clearly if celestial physics includes the geometry of ob- 
jects in the heavens, terrestrial physics includes the geometry 
of objects on the earth. And if terrestrial physics includes 
terrestrial geometry, while celestial physics includes celestial 
geometry, then the geometrical part cf terrestrial physici 
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precedes the geometrical part of celestial pbyBics; see- 
ing that geometry gained its first ideas from Borrounding 
objects. Until luen had leanjt geometrical relations from 
bodies on the earth, it was impossible for them to under- 
Btand the geometrical relations of bodies in the heavens. 

So, too, with celestial mechanics, which bad terrcatrini 
mechanics for its parent. The very conception of force, 
which underlies tho wJiole of mechanical astronomy, is bor- 
rowed from our earthly experiences ; and the leading laws 
of mechanical action as exhibited in scales, levers, projec- 
tiles, &.C., had to be ascertained before the dynamics of the 
Eolar system could bo entered upon. What were the laws 
made uge of by Newton in working ont his grand discovery? 
The law of fallii)|[ bodies disclosed by Galileo ; that of tho 
composition of forces also disclosed by Galileo ; and that 
of " CMitrifugal forco found out by Huygbens — all of th'em 
generalizations of terrestrial physics. Yet, with facts like 
these before biin, M. Comte places astronomy before phy- 
sics in order of evolution ! IIo does not comi>are the geo- 
metrical parts of tho two together, and tbo mechanical 
parts of tho two together ; for this would by no means 
suit his hypothesis. But ho compares the geometrical part 
of the one with tho mechanical part of the other, and so 
gives a semblance of truth to his position. IIo is led away 
by a verbal delusion. Had he couflned Ms attention to the 
things and diraegarded the words, ho would have seon that 
before mankin^cicntiflcally co-ordinated any one class of 
vhenomena displayed in the heavens, thoy had provionsly • 
co-ordinated aparaUel class of phenomena displayed upon 
tho surface of the earth. 

Were it needful we conld fill a seorc pages with the in- 
congruities of M. Comte's scheme. But the foregohig sam- 
ples will suffice. So Jar is his law of evolution of the 
sciences from being tenable, that, by following hia exam' 
pie, and arbitrarily iguorbg one class of facts, it would be 
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possible to present, witli great plansibility, juat the opposite 
generalization to that which he enunciates. While ho as- 
(terta that the rational order of the sciences, like the order 
of their hiBtorio development, " is doterminod by the de- 
gree of simplicity, or, -what comes to the Bamc thing, of 
generality of their phenomena;" it might contrariwise bo 
asserted, that, commencing with the complex and the Bpo- 
cial, mankind have progressed step by step to a knowledge 
of greater simplicity and wider generality. So much evi- 
dence is there of this as to have drawn from Whewell, in 
his History of the Jnduclive Sciences, the general remark 
that " the reader has already seen repeatedly m the course 
of this history, complex and derivative principles present- 
ing themselves to men's minds before simple and elemen- 
tary ones," 

Even from M. Comte's own work, nnmeroaa facts, ad- 
missions, and arguments, might be picked out, tending to 
show this, "Wo have already quoted his words in proof 
that both abstract and concrete mathematics have pro- 
gressed towards a higher degree of generality, and that ho 
looks forward to a higher generality still. Just to strength- 
en this adverse hypothesis, let us take a further instance. 
From the particular case of the scales, the law of equilibri- 
um of which was familiar to the earliest nations known, Ar- 
chimedes advanced to the more general case of the unequal 
lever with unequal weights; the Jaw of equilibrium of 
which includes that of the scales. By the help of Galileo's 
discovery concerning the composition of forces, D'Alcmbert 
" established, for the Erst time, the equations of equilibrium 
of any system of forces applied to the different points of a 
solid body" — equations which include all cases of levers 
and an infinity of cases besides. Clearly this is progress 
towards a higher generality — towards a knowledge mora 
independent of special circumstances — towards a study of 
phenomena " tho most disengaged from the incidents of 
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particular csBes;" which is M. Coratc's ilefinilion of "tha 
most Eimple pheDomeua." Docs it not iiidcod follow from 
the familiarly admitted fact, that mental advance ia from 
the conoreto to tbo abatract, from the particular to the gen- 
eral, that the universal and therefore most simple truths are 
the last to be discovered ? Is not the government of the 
Bolar system by a force varying inversely as the square of 
tjie distance, a simpler conception than any that preceded 
it ? Should wo ever succeed in reducing all orders of phe- 
nomena to some single law — say of atomic action, as M. 
Comte suggests — must not that law answer to hia test of 
being independent of all others, and therefore mo^t simple ? 
And would not such a law generalize the phenomena of 
gravity, cohesion, atomic affinity, and electric repulsion, just 
as the laws of number generalize the quantitative phenom- 
ena of Bpaec, time and force ? 

The possibility of saying so much in support of an hypo- 
thesis the very reverse of M, Comte's, at once proves that 
hia generahzation is only a liaif-truth. The fact is, that 
neither proposition is correct by itself; and the actuality is 
expressed only by putting the two together. The progress 
of science is duplex : it is at once from the special to the 
general, and from the general to the special: it is analytical 
and synthetical at the same time. 

M. Comte himself obsen'es that the evolution of science 
has been accomplished by the division of labour; but he 
quite misstates tlio mode in wliicb tliis division of labour 
has operated. Aa be describes it, it has simply been an ar* 
rangement of phenomena into classes, and the study of each 
class by itself. He does not recognise the constant effect 
of progress in each class upon all other clnsaes ; but only on 
the class succeeding it in hia hierarchical scale. Or if he 
occasionally admits collateral influences and ante rcommuni- 
cations, bo docs it so grudgingly, and so quickly puts the 
admissions out of sight and forgets them, as to leave the 
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impression tliat, with but trifling esceptioos, the b 
aid each other only in the order of their alleged succession. 
The fact is, however, that the division of labour in science, 
like the division of labour in society, and like the "physio- 
logical division of labour " in individual organisms, has been 
not only a specialization of functions, but a continuous help- 
ing of each division by all the others, and of all by each. 
Eveiy particular class of inquirers has, as it were, secreted 
its own particular order of truths from the general mass of 
material which observation accumulates; and all other 
classes of inquirers have made use of these truths as fast 
as they Were elaborated, with the effect of enabling them 
the better to elaborate each its own order of truths. 

It was thus in sundry of the cases we have quoted as at 
variance witli M, Comte's doctrine. It was thus with the 
apphcation of Huyghens's optical discovery to astronomical 
observation by Galileo. It was thus with the apphcation 
of the isochroniam of the pendulum to the mating o£ in- 
struments for measuring intervals, astronomical and other. 
It was thus when the discovery that the refraction and dis- 
persion of liglit did not follow the same law of variation, 
affected both astronomy and physiology by giving us achro- 
matic telescopes and microscopes. It was thus when Brad- 
ley's discovery of the aberration of light eoabled him to 
make tlie flrst step towards ascertaining the motions of tho 
stars. It was llms when Cavendish's torsion -babnce ex- 
periment determined the specific gravity of tho earth, and 
so gave a datum for calculating the specific gravities of the 
Bun and planets. It was thus when tables of atmospheric 
refraction enabled observers to write down the real places 
of the heavenly bodies instead of their apparent places. It 
was thus when tho discovery of tho different expansibilities 
of metala by heat, gave us the meanff of correcting our 
chronometrical measurements of astronomical periods. It 
was thus when the lines of tho prismatic spectrum were 



lued to distmguuli the bcavcDly bodies tbat arc of Illce n^ 
tnre wHIj the eaa from those which are not. It was thus 
when, aa recently, an electro-telegraphic inslrnment waB in- 
vented for the more accarata registration of meridional 
transits. It was thus when the cliiference in the rates of a 
olock at the equator, and nearer the poles, gave data for 
calculating the oblatoness of the earth, and accounting for 
the precession of the equinoxes. It was thus — but it is 
needless to continue. 

Here, within our own limited knowledge of its history-, we 
have named ten additional cases in which the single science 
of astronomy has owed its advance to sciences commgw^ar 
it in M. Comte's series. Kot only its secondary steps, but 
its greatest revolutions have been thus determined. Kep- 
ler could not have discovered his cclebratc<l laws had it not 
been for Tycho Erahe's accurate observations ; and it was 
only after some progress in physical and chemical science 
thiHthe improved instruments with which those observa- 
tions were made, became possible. TIio heliocentric theory 
of the solar system had to wait imtil the invention of the 
telescope before it could be finally established. Nay, even 
the grand discovery of all — the law of gravitation — depend- 
ed for its proof upon an operation of physical science, the 
measurement of a degree on the Earth's surface. So complete- 
ly indeed did it thus depend, that Newton fiad actually 
abandoned his Jiypotkesia because the length of a degree, 
as then stated, brought out wrong results ; and it was only 
after Picart's more exact measurement was published, that 
ho returned to his caledations and proved liis great gener- 
alization. Now this constant intercommunion, which, for 
brevity's sake, we have illustrated tn the case of one science 
only, has been taking place with all the sciences. Through- 
out the whole coufse of their evolution there has been a 
contmnous consensus of the sciences— a consensus exhibit- 
ing a general correspondence with the consensus of facuL 
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lies in each pliaso of mental development; the one being 
an objective registry of tbc eubjcctivo state of tbe other. 

From our preaeat point of view, then, it becomes obvi- 
ous that the cooccptioo of a aerial arrangement of the aci- 
onces is a vicious one. It is not simply that tbo sclicmes 
yfe have ciaminod are mjtenable ; but it is that the sciences 
cannot be rightly placed in any linear order whatever. It 
is not eimply that, as M, Comte admits, a clasMOeation 
" will always involve something, if not arbitrary, at least 
artificial ; " it is not, oh he would have us believe, that, 
neglecting minor imperfections a classification may be sub- 
stantially true ; but it is that any grouping of the soionccs 
in a succession gives a radically erroneous idea of their 
genoKB and their dependencies. There is no "one rational 
order among a host of possible aystcnia." There is no 
" true JiUation of the scicnccB." The whole hypothcsia is 
fundamentally £ilse. Indeed, it needs but a glance at its 
origin to sec at onco how baseless it ia. Why a serica i". 
What reason have wo to suppose that the sciences admit 
of a linear arrangement? Where is our warrant for 
assuming that there is some successioti in which they can 
bo placed? There is no reason; no warrant. Whence 
then has arisen the supposition ? To nse M. Comte's oivn 
phraseology, wc should say, it is a metaphysical conception. 
It adds another to the oases constantly occurring, of tlio 
human mind being made the measure of Kature. Wc are 
obliged to think in sequence ; it ia the law of our minds 
that wo must consider subjects separately, one after 
anotlier: therefore Nature must be serial — therefore the 
Bcienccs nyast be classifiable in a succession. See hero the 
birth of tbe notion, and tbe sole evidence of its truth. 
Men have been obliged when arranging in hooks their 
schemes of education and systems of knowledge, to choose 
tom« order or other. And from inquiring what is the best 
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ortler, havo naturally fallen into tho belief that there ifl aa 
order which truly represents the facts — ^have perscTered in 
Boeking Buch an order; quite overlooking the previous 
question ivhcther it ia likely that Nature has consaltcd the 
convenience of book-maTdng. 

For German philoBophers, who hold that Nature ia 
"petrified intelligence," and that logical forms are the 
foundations of all things, it is a consistent hypothesis that 
as thought is serial, Nature ia serial ; but that M. Comte, 
who IS so bitter an opponent of all anthropomorphism, 
even in its moat evanescent sba])ca, should have committed 
tho mistake of imposing upon the external world an ar- 
rangement which so obviously springs from a limitation of 
tho human consciousness, is somewhat strange. And it ifl 
the more strange when we call to mind how, at the outset, 
M. Comte remarks that in the beginning " louUs Ics sciences 
tont cullivies aimidtaniTneitt par les mimes esprifs ; " that 
this is " inevitable et rnhne indispensable ; " and how ho 
iurtbcr remarks that the difierent scienccB are "eonime 
lea diaerses branches (?«n tronc unique." Were it not 
accounted for by the distorting influence of a eberished 
hypothesis, it would be scarcely possible to understand 
how, after recognising truths hke these, M. Comte shonld 
have persisted in attempting to construct " une 6chelle en- 
cycfopidtjwe." 

Tho metaphor which M. Comte has here so inconsis- 
tently used to express tho relations of tho acionces — 
branches of one trunk — is an approximation to the truth, 
thougli not the truth itself. It BUggeats tho facts that the 
flcioncea bad a common origin ; that they have been do- 
veloping simultaneously; and that they have, been from 
time to time dividing and Bub-dividing. But it does not 
suggest the yet more important fact, that the diviaiona and 
sub-divisions thus arising do not remain separate, but now 
And ajfain ro-uuito in direct and indirect ways, They 



INOSCCTLATION OF THE SCIENCES. 187 



mOscnlate ; they severally send off and receives conoGcting 
growtbe ; and the intereoiumunion haa been ever becom* 
iDg more frequent, more iDtrieate, nioro -widely ramified. 
There lias all along been liigher specialization, that there 
might bo a larger generalization ; and a deeper analysis, 
that there might be a better synthesis. Each larger gen- 
eralization has lifted sundry specializations still liigher ; and 
each better synthesis has prepared the way for still deeper . 
analysis. 

And here we may fitly enter npon the task awliilo since 
indicated— a stetch of the Genesis of Science, regarded as 
a gradual outgrowth from common knowledge — an exten- 
sion of the perceptions by the aid of the reason. Wo pro- 
pose to treat it as a psychological process historically dis- 
played ; tracing at the same time tlio advance from qualita- 
tive to quantitative prevision ; the progress from concrete 
facts to abstract facts, and the application of suoli abstract 
facts to the analysis of new orders of concrete facts ; tho 
simultaneous advance in gereralization and specialization ; 
the continually increasing subdivision and reunion of tho 
lod their constantly improving consensus- 



To trace out scientific evolution from its deepest roots 
wculd, of course, involve a complete analysis of the mind. 
For as science is a development of that common knowledge 
acquired by the unaided senses and uncultured reason, so 
is that common knowledge itself gradually built up out of 
the simplest perceptions, Wc must, therefore, begin 
somewhere abruptly ; and the most appropriate stage 
to take for our point of departure will be the adult mind 
of the savage. 

Commencing thus, without a proper prelimina^ analy- 
sis, we are naturally somewhat at a loss how to present, in 
B satisfactory manner, those fundamental proceesea of 
thongbt out of which ecienoe ultimately originates, Pci^ 



haps our argument may bo best initiated by the propoaj 
tioQ, that all intGlligciit action whatever depends upon the 
disccmiug of distinctions among surrounding thinga. The 
condition under ivhich only it is possible for any creature 
to obtain food and avoid danger is, that it shall bo differ- 
ently affected by different objects — that it shall bo led to 
act in one way by one object, and in another way by 
another. In the lower orders of creatures this condition ia 
fulfilled by means of an apparatus which acts automatically. 
In the higher orders the actions are partly automatic, 
partly conscious. And in man they are almost wholly 
conscious. 

Throughout, however, there must qecoBsarily exist & 
oertMn cJasaifioatioQ of things according to their properties 
' — a classification which is cither organically registered in 
the BystcrQ, as in the iuforior creation, or is formed by 
experience, as in ourselves. And it may be further re- 
marked, that the extent to which this classification is 
carried, roughly indicates the height of intelligence — that, 
while the lowest organisms are able to do little more than 
discriminate organic from inorganic matter ; while the 
generality of animals carry their classifications no further 
than to a limited number of plants or creatures serving 
fcr food, a limited number of beasts of prey, and a limited 
Dumber of places and materials ; the most degraded of the 
human race possess a knowledge of the distinctive natures 
of a great variety of substances, plants, animals, tools, per- 
sons, &c., not only as classes but as individualB. 

What now is the mental process by which classification 
is effected ? Manifestly it is a recognition of the likeness 
or unliJceness of things, either in respect of their sizes, 
colouiji forms, weights, testures, tastes, Ac, or in respect 
of their modes of action. By some special mark, sound, or 
motion, the savage identifies a certain four-legged crea- 
ture ho sees, as one that is good for food, and to be caught 
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in a particular way ; or as one that is dangerous ; and acta 
accordingly. Ho has classed together all the creatares 
that are aiike in this particular. And manifestly in choos- 
ing the wood out of which to form his Bow, the plant with 
which to poison his arrows, the bono from which to make 
his fish-hooks, he identifies them through their cblcf sensi- 
ble properties as belonging to the general classes, wood, 
plant, and bone, hut distinguishes them as belonging to 
Bnb-olaaaes by vii'tno of certain properties in which they are 
unlike the rest of the general classes they belong to ; and so 
forms genera and species. 

And here it becomes manifest that not only is classifica- 
tion carried on by grouping together in the mind things 
that are like/ but that clasaes and sub-classes are formed 
and arranged according to the degrees qfunlHeeness. Tiiinga 
widely contrasted are alone distinguished in the lower 
stages of mental evolution; as maybe any -day observed in 
an infant. And gradually as the powers of discrimination 
increase, the widely contrasted classes at first distinguished, 
come to be each divided into sub-clasaea, differing from 
each other less than the claases differ ; and these sub-classes 
are again divided after the same manner. By the continn- 
ance of which process, things are gradually an-anged into 
groups, the members of wliicli are less and less •unlike'/ 
ending, finally, in groups whose members differ only as 
individuals, and not specifically. And thus there tends 
ultimately to arise the notion of complete liktneaa. For 
manifestly, it is impossible that groups should continue to 
be sub-divided in virtue of smaller and smaller difierencea, 
■without there being a simultaneous approximation to the 
notion of no difference. 

Let us next notice that the recognition of likeness and 
nnlikeness, wHch underlies classification, and out of which 
continued classification evolves the idea of complete like- 
ness — ^let us next uoticc that it also underlies the proeew * 
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of naming, and by consoqucnce language. For all lan- 
guage conaista, at tlio beginning, of symbols wLich fire as 
like to tho things symboliincd as it is practicable to make 
them. The langulge of aigns is a means of conveying idoas 
by mimicking the actions or puculiarities of tho things re- 
ferred to. Verbal language is also, at the begmning, a 
mode of suggesting objects or acts by imitating the soundH 
which the objects make, or with which the acts are accom- 
panied. Originally those two languages were used simnl- 
tanooualy. It needs but to watch tho gosticulationa witli 
whieli the savage accompanies his speech — to see a Buah- 
maa or a Kaffir dramatizing before an audience his mode 
of catching game — or to note the extreme paucity of 
■vJords in all primitive vocabularies ; to infer that at first, 
attitudes, gestures, and Bounds, were all combined to pro- 
duce as good a likeness as possible, of tho things, animals, 
peraons, or events described ; and that as the sounds came 
to bo understood by themselves the gestures fell into dia- 
use : leaving traces, Iiowever, in tho manners of the mora 
excitable civilized races. But be this as it may, it suffices 
simply to observe, how many of the words current among 
barbarous peoples arc like the sounds appertaining to the " 
things signifled ; how many of our own oldest and simplest 
words have the same peculiarity ; how children tend to in- 
vent imitative words ; and how the sign-languago Bponta- 
neoualy formed by deaf mutes is invariably based upon 
imitative actions — to at once see that the notion of likeness 
is that from which the nomenclature of objects takes its 

Wore there space we might go on to point out how this 
law of life is traceable, not only in the origin but in the do- 
velopmeot of language ; how in primitive tongues tho pltt» 
ral is made by a duplication of the singular, which is s 
multiplication of the word to make it like the multiplicity 
of tho things; how tho use of metaphor — that prolific 
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Hource of new words — is a suggesting of ideas that are likt 
the ideas to be conveyed in some respect or other ; and 
how, in the copious use of simile, fable, and allegory among 
uncivilized races, we see that complex conceptions, which 
there is yet no direct language for, are rendered, by pre- 
senting known conceptions more or less Wee them. 

Tbia view is ijirthor confirmed, and the predominance 
of this notion of likeness in primitive times fhrthcr illus- 
trated, by the fact that our system of presenting ideas to 
the eye originated after the same fashion. Writing and 
printing have descended from picture-language. The ear- 
liest mode of permanently registeriug a fact was by depict- 
ing it on a wall ; that is— by exhibiting something as like to 
the thing to be remembered as it could bo made. Grad- 
ually as the practice grew habitual and extensive, the most 
frequently repeated forms became fixed, and presently ab- 
breviated ; and, passing through the hieroglyphic and ideo- 
graphic phases, the symbols lost all apparent relations to 
the things signified : just as the majority of our spoken 
words have done. 

Observe again, that the same thing is true respecting 
the genesis of roasoniog. The likeness that is perceived to 
exist between cases, is the essence of all early reasoning 
and of much of our present reasoning. The savage, hav- 
ing by experience discovered a relation between a certain 
object and a certain act, infers that the Hke relation will be 
found in future cases. And the expressions we constantly 
Twe in our arguments — " analogy implies," " the cases are 
not parallel," " hj parity of reasoning," " there is no Bimi- 
larity," — show bow constantly the idea of likeness under- 
lies our ratiocinativo processes. 

Still more clearly will this be seen on recognising the 
feet that there is a certain parallelism between reasoning 
and classification ; that the two have a common root ; and 
that neither can go on without the other. For on the ono 
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hand, it ia a familiar truth that the attributmg to a bodyiu 
conaequonco of some of its properties, all those other prop- 
erties in virtue of which it ia referred to a particular class, 
is aa act of iofcrcncv. And, on tho otlier hand, the fono- 
ing of a generalization is the putting together in one class, 
all those eases which present like relations ; wliile the draw- 
ing a deduction is essentially the perception that a particu- 
lar case belongs to a certain class of cases previously gener- 
alized. So that as classification is a grouping together of 
like thinffs ; reasoning is a grouping together of likx rela- 
tiona among thmgs. Add to which, that while tho perfeo* 
tioQ gradually achieved iu classification consists in tho form- 
ation of groups of objects which are completely alike ; tho 
perfection gradually achieved in reasoning consists in the 
formation of groups of cases which are completdy alike. 

Once more we may contemplate this dominant idea of 
likeness as exhibited in art. All art, civilized as well as 
savage, consists almost wholly in tho making of objects like 
Other objects ; either aa found in Nature, or as produced 
by previous art. If we trace back the varied art-products 
now existing, we find that at each stage the divergence 
from previous patterns is but small when compared with 
tho agreement ; and in tho earhest art the persiatenoy of 
imit.ition ia yet more conspicuous. The old forms and 
ornaments and symbols wore held sacred, and perpetually 
copied. Indeed, tho strong imitative tendency notoriously 
displayed by tho lowest human races, ensures among them 
a constant reproducing of likenesses of things, forms, Mgns, 
sounds, actions, and whatever else is imitable ; and wo may 
even suspect that this aboriginal peculiarity ia in some way 
connected with tho culture and development of this gen- 
oral ooneoption, which we have found so deep and wide- 
Bpread in its applications. 

And now lot us go on to consider how, by a farthw 
anfoldiug of this same fundamental notion, there is a gra^ 
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luit formation of tbo first germs of science. Tliis idea ol 
likeness wliicli underlies classification, nomenclatnro, lan- 
guage BpokcQ and written, reasoning, and art ; and whioh 
plays so important a pait because all acta of intelligence 
are made possible only by distinguishing among surround- 
ing things, or grouping them into lite and unlike ; — this 
idea we shall find to be the one of which science ia the cb- 
pecial product. Already during the stage wo have beeu 
describing, there has existed qualitative prevision in re- 
spect to the commoner phenomena with which savage life 
ia familiar ; and we have now to inquire how the elements 
of quantitative prevision are evolved. We shall find that 
they originate by the perfecting of this same idea of like- 
ness ; that they have their rise in that conception of com- 
plete likeness which, as we have seen, necessarily results 
from the contiuued process of classification. 

For when the process of classification has been carried 
as far as it is possible for the uncivilized to carry it — when 
the animal kingdom has been grouped not merely into 
quadrupeds, birds, fishes, and insects, but each of these di- 
vided into kinds — when there come to be sub-classes, in 
each of which the members differ only as individuals, and 
not speoifically ; it is clear that there must occur a frequent 
observation of objects which differ so little as to be indis- 
tinguishable. Among several creatures which the savage 
has killed and carried homo, it must often happen that 
some one, which he wished to identify, is so exactly like 
another that he cannot tell which is which. Thus, then, 
there originates the notion of equality. The thmgs which 
among ourselves ar^ called equal — whether lines, angles, 
weights, temperatm'es, sounds or colours — are things whicli 
produce in us sensations that cannot be distinguished from 
each other. It is true that we now apply the word equal 
chicBy to the separate phenomena which objects exhibit, 
and not to groups of phenomena ; but this limitation of tbo 
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idea has evidently arisen by Bubseqnent SDalyais, And that 
the notion of equality did thns originnte, will, wc tliink, 
become obviouB on romemboring that as there were no ar- 
tificial objects hova which it could have been abstracted, It 
muBt have been abstracted from natural objects ; and that 
the various families of the animal kingdom chiefly furnish 
those natural objects which display the requisite exactitude 
of likeness. 

The same order of experiences out of which this gene- 
ral idea of equality is evolved, gives birth at the same time 
to a more complex idea of equality ; or, rather, the process 
just described generates an idea of equaKty which fiirther 
experience separates into two ideas — equality of things aaA 
equality of rdaCions. While organic, and more especially 
animal forms, occasionally exhibit this perfection of likeness 
out of which the notion of simple equality arises, they more 
frequently exhibit only that kind of likeness which we call 
aimilarily / and which is really compound equality. For 
the similarity of two creatures of the same species but of 
different sizes, is of the same nature as the similarity of two 
geometrical figures. In either case, any two parts of the 
one bear the same ratio to one another, as the homologona 
parts of the other. Given in any species, the proportions 
fonnd to exist among the bones, and wo may, and zoologists 
do, predict fromany one, the dimensions of the rest ; just as, 
when knowing the proportions subsisting among the pails 
of a geometrical figure, wo may, fi'om the length of one, 
calculate the others. And if, in the case of similar geome- 
trical figures, the similarity can bo established only by 
proving exactness of proportion among the homologous 
parts ; if we express this relation between two parts in the 
one, and the corresponding parts in the other, by the for- 
mula A is to B as a ia to 5 y if we otherwise write this, A 
to B=a to b/ if, consequently, the fact wt prove is that 
the relation of A to B equals the relation of a to ft/ then 
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it is manifest that the fundamental conception of Bimilarity 
is equality of relations. 

With this explanation we shall be understood when we 
say that the notion of equality of relations is the basis of 
all exact reasoning. Already it has been shown thatreasoning 
in general is a recognition of Wceness of relations ; and 
here we further find that while the notion of likeness of 
things ultimately evolves the idea of simple eqnality, the 
notion of hkeness of relations evolves the idea of equality 
of rtlationa : of which the one ia the concrete germ of ex- 
act science, while the other is its abstract germ. 

Those who cannot understand how the recognition of 
similarity in creatures of the same kind, can have any alli- 
ance with reasoning, will get over the difficulty on remem- 
bering that the phenomena among which equahty of rela- 
tions !s thus perceived, are phenomena of the same order 
and are present to tlie senses at the same time ; while those 
among which developed reason perceives relations, are gen- 
erally neither of the same order, nor Mmultaneously present. 
And if further, they will call to mind how Cuvter and Owen, 
from a single part of a creature, as a tooth, construct the 
rest by a process of reasoning based on this equality of re- 
lations, they will see that the two things are intimately 
connected, remote as they at first seem. Eat we anticipate. 
What it concerns us here to observe is, that from familiari- 
ty with organic forms there simultaneously arose the ideas 
of simple equality, and equality of relations. 

At the same time, too, and out of the same mental pro- 
cesses, came the first distinct ideas of number. In the earli- 
est stages, the presentation of several like objects produced 
merely an indefinite conception of multiplicity ; as it still 
does among Australian H, and Bushmen, and Damaras, when 
the number presented exceeds three or four. With such a 
fact before us wc may safely infer that the first clear numer- 
ical conception was that of duality as contrasted with uni- 
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tf . And this notion of duality mnBt necGHsarily have grown 
up aide by aide with those of likeness and cqnality ; Beeing 
that it is impossible to recognise the likeness of two things 
without also perceiving that there are two. From the 
very beginning the conception of number muBt have been, 
US it is still, associated with the likeness or cqnality of 
the things numbered. If we analyze it, wo find that sim- 
ple cniimoratioa is a registration of repeated impres- 
sions of any kind. That thcso may be capable of enu- 
meration it is needful that they bo more or less alike ; and 
before any absolutely true nnmerical results can bo reach- 
ed, it is requisite that the units be absolutely equal. The 
only way in which we can eatablish a numerical relation- 
ship between things that do not yield us like impressions, 
is to divide them into parts that do yield us like impres- 
sions. Two nnhko magnitudes of extension, force, -time, 
weight, or what not, can have their relative amounts esti- 
mated, only by means of some small unit that is contained 
many times in both ; and oven if we finally write down the 
greater one as a unit and the other as a fraction of it, we 
state, in the denominator of tho fraction, the number of 
parts into which the unit must be divided to be comparar 
ble with the fraction. 

It is, indeed, true, that by an evidently modem process of 
abstraction, we occasionally apply numbers to unequal units, 
as the furniture at a sale or the various animals on a farm, 
simply as so many separate entities; but no true result can 
be brought out by calculation with nnits of this order. 
And, indeed, it is tho distinctive pccidiarity of the calculus 
in general, that it proceeds on tho hypothesis of that abso- 
lute equality of its abstract units, which no real units pos- 
sess ; and that the exactness of its results holds only in 
virtue of this hypothesis. Tho fii'st ideas of number must 
necessarily then have been derived from like or equal mag- 
nitudes as seen chiefly in organic objects ; and as the like 



magnitudes most Ireqiiently observed were raagnitndeB of 
extension, it follows that geometry nnd aiilhrnetic had a 
Bimultancous origin, 

Kot only are tlio first distinct ideas of number co-ordin 
ate with ideas of likeness and eqnality, but the first cfEbrts 
at nnmeration displayed the same relationship. On read- 
ing the accounts of various savage tribes, we find that tho 
method of connting by the fingers, still followed by many 
children, is the aboriginal method. Neglecting the scvera] 
cases in which the ability to enumerate does not roach cveu 
to the number of fingers on one hand, there are many casea 
in which it does not extend beyond ten — tho limit of the 
simple finger notation. The fact that in so many instances, 
remote, and seemingly unrelated nations, have adopted ten 
as their basic number; together with the fact that in the re- 
maining instances the basic number is either^ce (the fingers 
of one hand) or twenty (the fingers and toes) ; almost of 
themselves show that the fingers were the original units of 
immeration. The atill surviving use of tho word digit, as 
the general name for a figure in arithmetic, is significant; 
and it is oven said that our word ten (Sax. tyn ; Dutch, 
tien ; German, zehn) means in its primitive expanded form 
tv)o hands. So that originally, to say there were ten things, 
was to say there were two hands of them. 

From all which evidence it is tolerably clear that tho 
earliest mode of conveying the idea of any number of 
things, was by holding up as many fingers as there were 
things ; that ia— using a symbol which was eqital, iu respect 
of multiplicity, to the group symbolized. For which infer- 
ence there is, indeed, strong confirmation in the recent 
statement that our own soldiers are even now spontaneous- 
ly adoptmg this device in their dealings with the Turts. 
And here it should bo remarked that in this recombination 
of tho notion of equality with that of multiplicity, by which 
tho first steps in uumeratiou are ellectcd, we may see one 



103 THE QENEBI8 OF SCIENCE. 

of tlio earliest of thoso inoscaluttoiiB between tbc diverging 
brancbea of science, which are afterwards of perpetual oconr- 

Indecd, aa this obaervation §uggoBt8, it will be well, be- 
fore tracing the raodo in which exact Bcience finally eraergea 
from the merely approidmate judgments of the senses, antl 
showing the non-serial evolution of its divisions, lo nolo 
the noD>serial character of thoso preliminary processes of 
which all after dovclopmont is a continttatlon. On re-coo- 
fiidoring tbem it will bo seen that not only are they diver- 
gent growths from a common root, — not only are they sim- 
ultaneous in their progress ; but that tbey are mutual aids ; 
and that none can advance without the rest. That com- 
pleteness of classification for wbicb the unfolding of the 
jTerceptions paves the way, is impossible without a eorro- 
sponding progress in language, by wliich greater varieties 
of objects are thinkable and expressible, Ou the one band 
it is impossihlo to carry classiiication far without names by 
which to designate the classes ; and on the other hand it 
is imposaiblo to make language faster than things are classi- 
fied. 

Agdn, the multiplication of classes and the consequent 
narrowing of each class, itself involves a greater likeness 
among the things classed together ; and the consequent ap. 
proach towards tbo notion of complete likeness itself allows 
classiScation to be carried higher. Moreover, olassilicalion 
necessarily advances pari passu with rationality — the olaa- 
sifieation of things with tbo clasafication of relattotis. For 
things that belong to the same class are, by implication, 
things of which the properties and modes of beliavioiu^— 
the co-existences and sequenoos — are more or less the same ; 
and the recognition of this sameness of co-existences and 
soquenees is reasoning. "Whence it follows that the advance 
of classification is necessarily propoitionate to the advance 
of generalizations. Yet fuvtiierj tho-uolion of likeneaSjhot'L 
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in tbmgB and relations, simnltonQonsly gtoIvgs by one pro- 
cess of culture the ideas <^ equality of things and equality 
of relations ; which are the respective baacs of exact con- 
crete reasoning and exact abstract reasoning — Mathematics 
and Logic. And once more, thia idea of equality, in the 
very process of being formed, necessarily gives origin to 
two Heries of relations — those of magnitude and those of 
number: from which arise geometry and the calculus. Thus 
the process throughout is one of perpetual subdivision and 
perpetual intcrcommnnication of tho divisions. From the 
very first there has been that consenetis of different kinds of 
knowledge, answering to tho consensus of tlie intellectual 
fiicultics, which, as ab'eady said, must exist among the sci- 

Let us now go on to observe how, out of the notions of 
equality and mttnher, as arrived at in the manner described, 
there gradually arose the olcmenta of quantitative prevision. 

Equality, once having come to be definitely conceived, 
was readily applicable to other phenomena than those of 
magnitadc. Being predicable of all things producing indis- 
tinguishable impressions, there naturally grew up ideas of 
cquaUty in weights, sounds, colours, Ac. ; and indeed it can 
scarcely be doubted that the occasional experience of equal 
weights, sounds, and colours, had a share in developiug the 
abstract conception of equality — that the ideas of equahty 
in eIkc, relations, forces, resistances, and sensible proper- 
ties in general, were evolved during the same period. 
. But however this may be, it is clear that as fast as the no- 
tion of equality gained definiteness, so fast did that lowest 
kind of quantitative prevision which is achieved without 
any instrumental aid, become possible. 

Tho ability to oslimate, however roughly, the amount 
of a foreseen result, implies the conception that it will be 
equal Co a certain imagioed quantity ; and the correctness 
of the estimate will manifestly depend upon the accuracy at 
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ffhich the perceptions of sensible equality have arrived. A 
savage with a piece of stone in }^b h.ani], and another piece 
lying before him of greater bnlk but of the same kind (a 
fact which he infers from tlio equality of tho two in colour 
and texture) knows about what effort he must put forth to 
raise this other piece ; and he judges accurately in propor- ■ 
tion to the accuracy with which lie perceives that the one 
is twice, three times, four times, etc. as large as the other ; 
that is — in proportion to the precision of his ideas of equali- 
ty and number. And hero let us not omit to notice that 
even in these vaguest of quantitative previsions, the concep- 
tion oi equality of relations is also involved. For it is only 
in virtue of an undefined perception that the relation be- 
tween bulk and weight in the one stone is equal to the re- 
lation between bulk and weight in the other, that even tho 
loughesit approximation can be made. 

But how came tho tranation from those uncertain per- 
ceptions of equality which the unaided senses give, to tho 
certmn ones with which science deals ? It came by pla<sng 
the things compared in juxtaposition. Equality being pre- 
dicated of things which give us indistinguishable imprea- 
flions, and no accurate comparison of impressions being 
possible 'unless they occur in immediate succession, it re- 
sults that exactness of equality is ascertainable in propor- 
tion to tho closeness of the compared things. Hence the 
fact that when we wish to judge of two shades of colour 
whether they are alike or not, we plaeo them wde by side ; 
hence the fact that we cannot, with any precision, say which 
of two allied sounds is the louder, or the higher in pitch, 
unless we hear the one immediately after the other ; heneti 
tho fact that to estimate the ratio of weights, wo take one 
in each hand, that we may compare their pressures by rap- 
idly alteniating in thooglit from the one to tho other ; hence 
the fact, that in a piece of music, wo can continue to make 
equal beats when ihc first beat has been given, but cannot 
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cnsuro commenciDg with tho same length of beat on a fu' 
ture occasion ; and hence, lastly, tbe fact, that of all magni. 
tades, those of linear extension are those of which the 
equality is most accurately oaccrtainable, and those to 
which by consequence all others have to bo rednced. For 
it is the peculiarity of linear extension that it alone allows 
its magnitudes to be placed in absolute justaposition, or, 
rather, in coioddent position ; it alone can test the equality 
of two magnitudes by observing -whether they will coalesce, 
as two equal mathematical lines do, when placed between 
the same points ; it alone can test equality by trying whetlii 
cr it will become identity. Hence, then, the £ict, that all 
exact science is reducible, by an ultimate analysis, to results 
measured in equal units of linear extension. 

Still it remains to be noticed in what manner this deter- 
mination of equality by.comparieon of linear magnitudes 
originated. Once more may we perceive that surrounding 
natural objects supplied the needful lessons. From the be- 
ginning there must have been a constant experience of like 
things placed wde by side — men standing and walking to- 
gether ; animals &om the same herd ; fish from tho same 
shoal. And tho ceaseless repetition of these experiences 
could not iiiil to suggest the observation, that the nearer 
together any objects were, the more visible became any in- 
equality between them. Hence the obvious device of put- 
ting in apposition, things of which it was deared to ascer- 
tain tho relative magnitudes. Hence tho idea of measure. 
And here we suddenly come upon a group of facts which 
afford a solidbasis to the remainder of our argument; while 
they also furnish strong evidence in support of the foregft. 
ing speculations. Those who look sceptically on this at- 
tempted rehabilitation of the earliest epochs of mental de- 
velopment, and who more especially think that the derivation 
of so many primary notions from organic forms is somewhat 
Btrai od, will perhaps see more probability in the several 
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bypothoBos tliat havo bcon ventured, on (liscovoring ihal uU 
moasarca of cxtetuio?! and force originatcii from tlio lengths 
aad. weights of organic bodies ; nnd nil mcasurcB of tititd 
from the periodic phenomena of either organic or inorganio 
bodies. 

Thus, among linear measures, the cubit of the Hebrews 
was the length of the forearm from the elbow to the end 
of the middle finger ; and the smaller soriptaral dimcnsiona 
are expressed in hand-lircadc/is and spans. The Egyptian 
cubit, which was ramilarly derived, was divided into digits, 
wluoU v/Qra finger-hreadtha ; and each finger-breadth was 
more definitely expressed as being equal to four graiiia of . 
barley placed breadthwise. Other ancient measures were 
the orgyla or stretoh of the arms, the pace, and the palm. 
So poi-sistont lias been the use of these natural imits of 
length in the East, that even now ^me of the Arabs meto 
out cloth by the foreariu. So, too, is it with European 
measures. The fool prevails as a dimension throughout 
Europe, and lias done Bince tho time of the Komans, by 
whom, also, it was used; its lengths in different places va- 
rying not much more than men's feet vary. The Iieights 
of borses are still expressed in hands. The inch is tho 
length of the terminal joint of the thumb; aa is clearly 
shown in France, where ^o«ce means both thumb and inch. 
Then we havo the inch divided into three barley-coma. 

So completely, indeed, have these organic dimensions 
served as the substrata of all mensuration, that it is only 
by moans of them that wo can form any estimate of soma 
of tho ancient distances. For nsamplo, tho length of a 
degree on the Earth's surface, as determined by tho Ara- 
bian astronomers Bhortly after tho death of Ilaroun-al-Ras- 
chid, was fifty-six of their miles. We know nothing of 
their milo further than that it was 4000 cnbits ; and whether 
tbeso w(!ro sacred cubits or common cubits, would remain 
ioubtfiil, but tlint tlic length of the eubit is given as twon- 
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ty-SGVCU inches, and each inch defined as the thickness of 
six harley-gnuDS. Thas one of the earliest measureincota 
of a degree comes down to us In "barley-grains. Xot only 
did organic lengths fiumish those approximate measures 
which satisfied men's needs in mder ages, but tliey fur- 
nished also the Btandard measures required iu later 
times. One iustimce occurs in onr own history. To 
remedy tlic irregularities then prevailbg, Henry I. com- 
manded that the ulna, or ancient ell, which answers to 
the modem yard, shonld be made of the exact length of 

Measures of weight again had a like dcriration. Seeds 
seem commonly to have supptied the imlt. The original 
of the carat used for weighing in India is a smaR bean. 
Our own systems, both troy and avoirdupois, are derived 
primarily from wheat-corns. Our smallest weight, the 
grain, is a grain o£ wheat. This is not a speculation ; it ia 
an historically registered fact. Henry HI. enacted that an 
ounce should ho the weight of 640 dry grains of wheat 
from the middle of the ear. And as all the other weights 
arc multiples or sub-multiples of this, it follows that tho 
grain of wheat is the basis of our scale. So natural is it to 
use organic bodies as weights, before artificial weights 
have been established, or whero they are not to bo had, 
that in some of the remoter parts of Ireland tho peopio 
are said to be in the habit, even now, of putting a man 
into the scales to serve as a measnro for heavy com- 
modities. 

Similarly with time. Astronomical periodicity, aud the 
periodicity of animal and vegetable life, are simultaneously 
used in the first stages of progress for estimating epochs. 
Tho simplest unit of time, tho day, nature supplies ready 
made. The next simplest period, the mooneth or month, 
is also thrust upon men's notico by tho conspicuous changoi 
oonslilutiug a lunation. For larger divisions than these, 
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the phoitomcna of tbe Bcaaons, and tbo chief events from 
time to time occurring, liavc been used by early and un- 
ciTilized mces. Among the Egyptiana tbe rising of the 
Nile Borvcd as a mark. Tlie Now Zealandera wero found 
to begin their year from the reappearance of the Pleiades 
above tho aoa. One of tlio nsos ascribed to birds, by the 
Greeks, was to indicate tho §easons by thoir migrationB. 
Barrow describes the aboriginal Hottentot as denoting 
periods by tho number of moons before or after the ripen- 
ing of one of Ilia chief articles of food. He further states 
that the Kaffir chronology is kept by the moon, and is 
registered by notches on sticks — ^the death of a lavonrite 
chief, or tho gaining of a victory, serving for a now era. 
By which bst fact, wo arc at onco reminded that in early 
history, events are commonly recorded as occurring in cer- 
tain reigns, and in certain years of certain reigns: aproceod- 
ing which practically made a king's J^iga a measure of 
duration. 

And, OS iiirthcr illustrating the tendency to divide tinie 
by natural phenomena and natural events, it may be uo- 
tiocd that even by our own peasantry the dc&nite divisions 
of months and years are but httle used ; and that they 
habitually refer to occurroucoa as " before ahoep -shearing," 
or " after harvest," or " about tlio time when tho squiru 
died." It is manifest, therefore, that tho more or less 
equal periods perceived in Nature gave the first units of 
measure for time ; as did Nature's moro or leas equal 
lengths and weights give the first units of measure for space 
and force. 

It remains only to observe, as ihrtber illustrating the 
evolution of quantitative ideas after this manner, that 
measures of value were siniiUrly derived. Barter, in one 
form or other, ia found among all but the very lowest hu- 
man races. It is obviously based npon the notion of 
equality of worlh. And as it gradually merges into trade 
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by tbe introdnction of some kind of cuiTency, ■wo find 
that the measarfs of worth, constituting this currency, 
aro organic bodies ; in some cases cowT'ies, in others 
cocoa-nuts, in others cattle, in others pigs; Hmong the 
American Indians peltry or shins, and in Iceland dried 
fieh. 

Notions of exact equality and of measure having been 
reached, thero camo to bo definite ideas of relative magni- 
tudes as being multiples one of another ; whence the prac- 
tice of measurement by direct apposition of a measure. 
The determination of linear extensions by this process can 
scarcely be called science, though it is a step towards it ; 
but tbe determination of lengths of time by an analogous 
process may be conadered as one of the earliest samples of 
quantitative prevision. For when it is first ascertained 
that the moon "completes the cycle of her changes in about 
thirty days — a fact knoivn to most nneivilized tribes that 
oan count beyond the number of their fingers — it is mani- 
fest that it becomes possible to say in what number of days 
any specified phase of the raoon will recur ; and it is also 
manifest that this prevision is effected by an opposition of 
two times, after the samo manner that Unear space is meas- 
ured by tbe opposition of two lines. For to express the 
moon's period in days, is to say how many of these units 
of measure are contained in the period to be measured — is 
to ascertain the distance between two points in time by 
means of a scale of days, just as we ascertain the distance 
between two points in space by a scale of feet or inches : 
and in each case the scale coincides with the thhig meas- 
ured — mentally in tho one ; visibly in the other. So that 
in this simplest, and perhaps earliest case of qaantitativo 
prevision, the phenomena are not only thrust daily upon 
men's notice, but Nature is, as it were, perpetually repeat- 
ing that process of measurement by observing which 
the prevision is efiected. And thus there may be signi- 



306 THE 0ENE31B OF 8CIBKCE. 

ficanco in the remark which some have made, thnt alike 
in Hebrew, Greek, and Latin, there is an affinity be- 
tween tbo word meoning raoou, and that meaning measure. 

This fact, that in very early stages of social progress it 
is known that the moon goes through ber changes in about 
thirty days, and that in about twelve moons the seasons 
return — this fact that chronological astronomy assumes a 
certain scientific character even before geometry does ; 
while it is partly duo to the circumstance that the astro- 
nomical divisions, day, month, and year, are ready made 
for ws, is partly due to the further circumstances that 
agricultural and other operations were at first regulated 
astronomically, and that from the supposed divine nature 
of the heavenly bodies their motions determined the 
periodical religious festivals. As instances of tbo one we 
have the observation of the Egyptians, that the rising of 
the Nile corresponded witli the beliacal rising of Siriua ; 
the directions given by Ilosiod for reaping and ploughing, 
according to the positions of the Pleiades ; and bis maxim 
that " fifty days after tbe turning of the sun is a seasonable 
time for beginning a voyage." As instances of tbe other, 
wo have the naming of the days after tbe sun, moon, and 
planets ; the early attempts among Bastorn nations to 
regulate the calendar so that ibc gods might not be offend- 
ed by the displacement of their sacrifices ; and the fix- 
ing of tbe great annual festival of the Peruvians by tbe 
position of the sun. In all which facts wo see that, 
at first, science was simply an appliance of religion and 
industry. 

After the discoveries that a lunation occupies nearly 
thirty days, and that some twelve lunations occupy a year 
—discoveries of which there is no historical account, but 
which may be iuferrcd as the earliest, from the fact that 
dieting uncivilized races have niado them — we come to 
tbe first known astronomical records, which are those of 
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eclipses. The Chaldeans were able to predict these. 
" This they did, probably," aays Dr. WLewell in his useful 
Jiistory, from wiiich most of the materials we are about to 
use will be drawn, " by means of their cycle of 223 months, 
or about eighteen years ; for at the end of this time, the 
eclipses of the moon begin to return, at the same intervals 
and in the same order as at the beginning." Now this meth- 
od of calculating eclipses by means of a recurring cycle, — 
the Saros as they called it — is a more complex case of pre- 
vision by means of coincidence of measures. For by what 
observations must the Chaldeans have discovered this 
cycle ? Obviously, as Delambre infers, by inspecting their 
registers ; by comparing the successive intervals ; by find- 
ing that some of the intervals were alike ; by seeing that 
these equal intervals were eighteen years apart ; by discov- 
ering that all the intervals that were eighteen years apart 
were equal ; by ascertaining that the intervals formed a 
series which repeated itselti so that if one of the cycles of 
intervals wore superposed on another the divisions would 
fit. This once perceived, and it manifestly became possi- 
ble to use the cycle as a scale of time by which to measure 
oat future periods. Seeing thus that the process of so pre- 
dicting eclipses, is in essence the same as that of predicting 
the moon's monthly changes by observing the number of 
days after which they repeat — seeing that the two differ 
only in the extent and irregularity of the intervals, it is not 
difficult to understand how such an amount of knowIeUge 
should 80 early have been reached. And wo shall ho less 
surprised, on remembering that the only things involved 
in these previsions were time and number y and that the 
time was in a manner self-numbered. 

Still, the ability to predict events recurring only after 
so long a period as eighteen years, implies a considotablo 
advance in civilization — a considerable development of gen- 
eral knowledge ; and wo have now to inquire what progress 
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in other sciences acoompaniod, and was UGoeasary to, these 
astronomical previsions. In tho first place, there must 
clearly have been a tolerably efficient system of calculation. 
Mere finger-counting, mere head-rcckontng, oven with tho 
aid of a regular decimal notation, could not hare sufficed 
for numbei-ing tho days in n year ; much less the years, 
months, and days between eclipses. Consequently there 
must Lave been a mode of rcgiatering numbers ; probably 
even a system of numerals. The earliest numerical rec- 
ords, if wo may judge by the practices of the less civilized 
races now existing, were probably kept by notches cut on 
sticks, or strokes marked on walls ; much as public-house 
scores are kept now. And there seems reason to believe 
that the first numerals used were simply gronps of straight 
strokes, as some of the still-extant Koman ones arc ; lead- 
ing us to suspect that these groups of strokes were used to 
represent groups of fingers, as the grou])s of fingers had 
been used to represent groups of objects — a aupposition 
quite in conformity with the aboriginal system of picture 
writing and its subsequent modifications. Be this so or 
Dot, however, it is manifest that before the Chaldeans dis- 
covered their Saroe, there must have been both a set of 
written symbols serving for an extensive numeration, and 
a familiarity with tho simpler rules of arithmetic. 

Kot only must abstract mathematics have made some 
progress, but concrete mathematics also. It is scarcely 
po^ible that the buildings belonging to this era should 
have been laid out and erected without any knowledge of 
geometry. At any rate, there must have existed that ele- 
mentary geometry which deals with direct measurement — 
with the apposition of lines ; and it seems that only after 
the discovery of those simple proceedings, by which right 
Wglcs are drawn, and relative positions fixed, coiUd so reg- 
ular an architecture be executed. In the case of the other 
division of concrete mathematics — mechanics, we have defi- 



nite evideDoe of progress. We know that the lever and 
the inclined plane vrere employed durini; this period : im- 
plying ihat there was a qimlitative prevision of their effects, 
though not a quantitative one. But vo kooir more. We 
read of weights in the earliest records ; and wo find weights 
in ruins of the highest antiquity. Weights imply scales, 
of which we have also mention ; and scales involve the 
primary theorem of mechanics in its least complicated form 
— involve not a qualitative but a quantilalive pre^-ision of 
mechanical effects. And here we may notice how mechan- 
ica, in common with the other esact sciences, took its rise 
from the amplest application of the idea of iquality. For 
the mechanical proportion which the scales involve, is, that 
if a lever with eqwd arms, Lave equal waghts suspended 
Irom them, the weights will remain at equal aldtades. 
And we may further notice, how, in this first step of ra- 
tional mechanics, we see illustrated that truth awhile eiiice 
referred to, that as magnitudes of linear extendon are the 
only ones of which the cquahly is exactly ascert^nable, the 
equalities of other magnitudes have at the outset to be de- 
termined by means of them. For the equality of the 
wdghts which balance each other in scales, wholly depends 
upon the equality of the arms : we can know that the 
weights are equal only by proving that the arms are equal. 
And when by this means we have obtained a system of 
weights, — a set of equal units of force, then does a science 
of mechanics become posable. Whence, indeed, it follows, 
that rational mechanics could not possibly have any other 
starting-point than the scales. 

Let us further remember, that during this same period 
there was a limited knowledge of chemistry. The many 
arts which we know to have been carried on must havo 
been imposdblo without a gcneralitod experience of the 
modes in which certain bodies affect each other under spo- 
cial conditions. In metallurgy, whioh was cxlfHsivuly 



practised, ttiia is nbundautly illustrated. And we evoa 
huTO Gvidonco that iu aomo casos Lbe knowledge possessed 
was, in a aense, quantitative. For, as we find by analysis 
tiiat tlio bard alloy of which the Egyptians made tlicir cut- 
ling tools, was composed of copper and tin in fixed pro- 
portions, there must have been an established prevision tliat 
Buch an alloy woa to bo obtained only by mixing them in 
these proportions. It is true, this was but a simpla omfuri- 
cal gcuoralization ; but so was the generalization respecting 
the recurrence of eclipses ; so are the first gcucralizationB 
of every science. 

Respceting the simultaneons advance of the sciences 
during this early epoch, it only remains to remark that 
even the most complex of them must have made some 
progress — perhaps even a greater relative progress than 
any of the rest. For under what conditions only wero the 
foregoing developments possible f There first required an 
established and organized social system. A long continued 
registry of eclipses ; the building of palaces ; the use of 
Boalea ; the practice of motallnrgy — alike imply a fixed and 
populous nation. The existence of such a nation not only 
presupposes laws, and some administration of justice, which 
we know existed, but it prcsujiposes successful laws — laws 
confoiining iu aomo degi'eo to the conditions of social stit 
bility — laws enacted because it was seen that tho actions 
forbidden by them were dangerous to the State. Wo do 
not by any means say that all, or even the greater part, of 
tbo laws were of this nature ; but wo do say, that the fun- 
damental ones were. It cannot be denied that the laws 
affecting life and property wero such. If cannot be denied 
that, however little these were enforced between class and 
class, they were to a considerable extent enforced between 
ruembors of tho same class. It can scarcely bo questioned, 
that the administration of them between mombcrs of the 
same class was scon by rnlera to bo necessary for keeping 
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llicif Bubjecta together. And knowing, as we do, that^ 
otber things pqual, nations prosper in proportion to the 
justnesa of their arrangements, we may Mrly infer that 
the very cause of the advance of these earliest nations out 
of aboriginal barbarism, was the greater recognition among 
them of the claims to hfe and property. 

But supposition aside, it is clear that the habitual recog- 
nition of these claims in tUeir laws, implied some prevision 
of social phenomena. Even thus early there was a certain 
amount of social science. Nay, it may even be shown that 
there was a vague recognition of that fundamental princi- 
ple on which all the true social science is baaed — the equal 
rights of all to the free exercise of their feculties. That 
eamo idea of eqwditi/, ^hich, as we have seen, underlies 
all other science, underlies also morals and sociology. The 
conception of justice, which is the primary one in morals ; 
and the administration of justice, wEiich b the vital condi- 
tion of social existence; are impossible, without the recog- 
nition of a certain hkeness in men's claims, in virtue of their 
common hnmanity. £!quity]ii<iifA\yTatia,ii^equalness ; and 
if it be admitted that there were even the vaguest ideas of 
equity in these primitive eras, it must bo admitted thab 
there was some appreciation of the equalncss of men's lib- 
erties to pursue the objects of life — some appreciation, 
therefore, of the essential principle of national equilibrium. 

Tims in this initial stago of the positive sciences, before 
geometry had yet done more than evolve a few empirical 
rules — before mechanics had passed beyond its first theo- 
rem — before astronomy had advanced from its merely chro- 
nological phase into the geometrical ; the most involved of 
the sciences had reached a certain degree of development 
—a development without which no progress in other sta- 
encos was possible. 

Only noting as wc pass, how, thus early, we may see 
that the progress of exact science was not only towards an 
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incrcitsitig number of previsions, but towards previsions 
more accurately quantitative — how, in astronomy, the re- 
curring period of the moon's motions was by and by more 
oorreotiy ascertained to bo nineteen years, or two linndred 
and thirty-five lunations; how Calhpus further corrected 
this Metonic cycle, by leaving out a. day at the end of every 
soventy-MX years ; and how these succosBive advances im 
plied a longer continued registry of observations, and the 
co-ordination of a greater number of facts — let us go on tc 
inquire how geometrical astronomy toot its rise. 

The first astronomical instrument was the gnomon 
This was not only early in use in the East, but it was found 
also among the Mexicans ; the sole astronomical observa- 
tions of the Peruvians were made by it ; and we read that 
1100 B.C., the Chkiesc found that, at a certain place, the 
length of the sun's shadow, at the summer solstice, was to 
the height of the gnomon, as ono and a half to elghtr 
Here again it is obsei-vable, not only that the instrument is 
found ready made, but that Nature is perpotaally perform- 
ing the process of measurement. Any fixed, erect object 
— a column, a dead palm, a pole, the angle of a building — 
servoa for a gnomon ; and it needs but to notice the chang- 
ing position of the shadow it daily throws, to make the 
first atop in geometrical astronomy. How smaU this first 
step was, may be seen in the fact that the only things as- 
certained at the outset were the periods of the summer 
and winter solstices, which corresponded with the least and 
greatest lengths of the mid-Jay shadow ; and to fix which, 
it was needful merely to mark the point to which each 
day's shadow reached. 

And now let it not be overlooked that in the observing 
at what time during the next year this extreme limit of the 
shadow was ag^n reached, and in tho inference that the 
Ban had then arrived at the same turning point in his au- 
aual course, we havo one of the simplest instances of that 
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combined use of egrtal magnitudes sad equal rations, by 
which all exact science^ all qaaBtitatlre prevision, is reached, 
For the relatioa observed was between the length of the 

snn's ehadow and his position in the heavens ; and the in- 
ference drawn was that when, next year, the extremity of 
his shadow came to the samo point, he occupied the same 
place. That is, the ideas involved were, the equality of the 
■hadowa, and the equality of the relations between shadow 
and Bun in successive years. As in the case of the scales, 
the eqnaUty of relations here recognized ia of the airapleat 
order. It is not as those habitually dealt with in the higher 
kinds of scientific reasonmg, which answer to the general 
type — the relation between two and three equals the rela- 
tion between sis and nine ; but it follows the type — the re- 
lation between two and three, equals the relation between 
two and three ; it ia a case of not simply equal relations, 
but coinciding relationa. And here, indeed, we may see 
beautifully illustrated how tho idea of equal relations takes 
its rise after the same manner that that of equal magnitude 
doea. As already ahown, tho idea of equal magnitudoa 
aroae from tho observed coincidence of two lengtha placed 
together ; and in this case we have not only two coincident 
lengths of shadows, but two coincident relationa between 
sun and shadows. 

From the use of the gnomon there naturally grew up 
the conception of angular measurements; and with the 
advance of geometrical conceptions there came the hemi- 
sphere of Borosus, the equinoctial arrail, the aolstitial armil, 
and ttio quadrant of Ptolemy — all of them employing shad- 
ows as indices of the sun's position, but in combination 
with angular divisions. It is obviously out of die question 
for ua here to trace these details of progress. It must suf- 
fice to remark that in all of them wo may see that notion 
of equality of relations of a moro complex kind, which is 
best iilustrated in the astrolabe, an iaatiumeut wlilch con* 
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sistecl " of circular rims, moveable one within the olher, or 
about polos, and cont^ncd circles wb^ch were to be brought 
into the position of the ecliptic, and of a plane passing 
through the sun and the poles of the ecliptic"' — an inatru- 
ment, therefore, which represented, as by a model, the rel- 
ative positions of certain imaginary lines and planes in the 
heavens ; which 'was adjusted by patting these representa- 
tive lines and planes into parallelism and coincidence with 
the celestial ones; and which depended for its use upon the 
perception that the relations between these representativo 
lines and planes were equal to the relations between those 
represented. 

Were there space, we might go on to point out how tho 
conception of the heavens as a revolving hollow sphere, 
the discovery of the globular form of tbo earth, tho expla- 
nation of tho moon^a phases, and indeed all tho successive 
steps taken, involved this same mental process. But we 
must content ourselves with referring to the theory of ec- 
centrics and epicycles, as a further marked illustration of 
it. As first suggested, and as proved by Hipparchus to at- 
ford an explanation of the leading irregularities in the oo- 
lestial motions, this theory involved tho perception that 
tho progressions, retrogressions, and variations of velocity 
seen in the heavenly bodies, might be reconciled with their 
assumed uniform movement in circles, by supposing that 
tho earth was not in tho centre of their orbits ; or by sup- 
posing that they revolved in circles whose centres revolved 
round tho earth ; or by both. The discovery that this 
would account for tho appearances, was the discovery that 
in certain geometrical diagrams the relations were sueh, 
that tho uniform motion of a point would, when looked at 
from a particular posltiog, present analogous irrognlaritios; 
and the calculations of nipparchns involved thcbclicf that tho 
relations subsisting among these geometrical curves woro 
e(iiieU to tbo relations subsisting among the celestial orbits. 
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anng here these details of aaf.ronomioal jiro^oBS, nnd 
kOosof&T of it, let US obser\e how tlio relatively con- 
X of jreometrical astronomy, hnving hocn tliti* 
r helped forward by the developmonl of goomolry in gcw 
eral, reacted upon geometry, caused it also to advance, aii<l 
vas again assisted by it. Hipjiarohus, before maldng hia 
solar and Innar tables, had to discover rules for calculating 
the relations between the sides and angles of triangles — 
trigonometry a subdivision of pure mathematics. Fiu-thffr, 
the reduction of the doctrine of the sphere to the (]uant)- 
tative form needed for astronomical purjioscs, required the 
formation of a epAertmri trigonometry, which was also 
achieved by HipparchuB. Thus both piano and Bpherioal 
trigonometry, -which are parts of the highly abatrael and 
simple science of extenmoB, remained uudovolopcd until 
the less abstract and more com[^ex science of the cotoatial 
motions had need of them. The &ct admitted by M. 
Comte, that since Descartes the progress of the abstract 
division of mathematics has been determined by that of 
the concrete division, is paralleled by the still more eigoifi- 
cant Ihct that even thus early the progress of mathematics 
was determined by that of astronomy. 

And here, indeed, we may see exemplified the truth, 
which the subsequent history of science frequently illus- 
trates, that before any more abstract division makes a fur- 
ther advance, some more concrete division must suggest 
the necessity for that advance — must present the new order 
of questions to be eolvc'd. Before astronomy presented 
Hipparchus with the problem of solar tables, there was 
nothing to raise the question of the relations between lines 
and angles ; the snbject-malter of trigonometry had not 
been conceived. And as there must be subject-matter be- 
fore there can be investigation, it follows that the progress 
of the concrete divisions is as necessary to that of the ab. 
straot, as the progress of the abstract to that of the concrete. 
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docB not Imbitaally euppljr tha moans, and BuggL'st th< 
modes of investigation, as in tbo sciences dealing with time 
extension, and force ; and partly to the fact that the great 
majority of tho materials with which chemistry doal^ in 
atead of being ready to hand, are made known only by tb« 
arts in their slow growth ; and partly to tbo fact that even 
when known, Ihcir cbemieal properties &rc not aoLf-exhiblt' 
od, bnt bavo to be sought out by experiment. 

Merely indicating all thoac con aid orations, liowevor, lot 
ua go on to contemplate tho progress and mntnal influence 
of tho soicnoes in modern days ; only parenthetically no- 
ticing how, on tbo revival of tho scientific spirit, tbo snc- 
oesuvo stages acbiovod exhibit tho dominance of tbo same 
law hitherto traced — how the primary idea in dynamics, a 
uniform force, was defined by Galileo to be a force which 
gcnei'atos equal velocities in equal successive times — how 
tho uniform action of gravity was first exporimontally de- 
termined by showing that the time eIa]Jaing before a body 
thrown up, stopped, was equal to tho time it took to fall — 
how the first fact in compound motion which Galileo asoer- 
tiuned was, that a body projected horizontally will have a 
uniform motion pnwards and a uniformly accelerated mo- 
tion downwards; that is, will describe equal horizontal 
spaces in equal times, compoimdcd with equal vertical in- 
oj'cmenta in equal times — bow his discovery respecting tho 
pendulum Vfos, that its oscillations occupy equal intervals 
of timo whatever their length — how tho principle of virtual 
velocities which he established is, that in any raaoliine the 
weights that balance each other, arc reciprocally as their 
virtual velocities ; that is, the relation of one set of weights 
to their velocities equals the relation of the othor set of 
volooities to their weights ; — and how thus hia acbieve- 
menta consisted in showing tho equaUtios of certain magni- 
tudes and relations, whoso equalities had not been pre- 
viously recognised. 
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■Wlien mcciiaiiics had reached the point lo Trhicb Galileo 
hronglit it — wlicn the ample laws of force had been diH- 
enlanglfd from the fiiclion and atmosphorio refiistance by 
which all iheir eariilj- maoifeBtations are disguised — ^when 
pro gm e an g knowledge of ja/iywc* had given a da* iasght 
into these dlstorlnng caoBes — when, hy an effort of abstrso- 
ticm, it wae pereraved that .iH motion ironld be nnifonn 
amd rectJline&r tmlesG interfered with by external forces^ 
and when the Tarions conseqnenceG of this perctption bad 
been inwlEed ont ; then it became possble, by ihe union of 
lieometry and mecjiaiiics, to initiate pfay^cal astronomy. 
Geometry and mechanics harii^ diverged from a common 
root in men'B Benable eiperiajces ; having, with occaaonal 
inoscnlations, been separatdy developed, the one partly in 
connexion vith astronomy, the other Bolely by aoalyong 
terrestrial moTements ; now join in the investigations of 
Newton to create a troe theory of the celestial motions. 
And here, also, we have to notice the important feet that, 
in the very process of being brought jointly to bear upon 
astronomical prolilems, they are themselves r^scd to a 
higher phase of development. For it was in dealing with 
the questioDs nused by celestial dyn^nics that the then 
indpient in£nite«mal calculus was unfolded by Newton and 
his continental successors ; and it was from inquiries into 
the mechanics of the solar system that the general theorems 
ofmechanica contained in the "Principia," — many of ihem 
of purely terrestrial application — took their rise. Thus, as 
m the case of Hipparohus, the presentation of a new order 
of concrete iiicta to be analyzed, led to the discovory of 
new abstract &cts ; and these abstract (acts having been 
laid hold o^ gave means of access to endless gronjM 
of concrete facts before incapable of quantitative treat- 
ment. 

Meanwhile, physics had been carrying further that pro- 
gress without which, as just nhown, ratiotiiil nu'chaiiioa 
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could not to disontaogled. In hydroBtatios, Stevinus bad 
extended and applied tlio discovery of Archimedes. Tor 
ricelli hnd proved atiuoaphcvic pressure, " by showing that 
tliis pressure sustained different liquids at heights inversely 
proportional to their densities ; " and Pascal " established 
the necessary diminution of tliis prexsuro at increasing 
heights in the atmosphere : " discoveries which in part 
reduced this branch of science to a quantitative form. 
Something had been done by Daniel Bernouilli towards 
the dynamics of fluids. Tlio thermometer had been invent- 
ed ; and a number of small generalizations reached by ifc 
Huyghens and Newton had made conaderable progress in 
optics ; Newton had approximately calculated tlie rate of 
transmission of sound ; and the continental matheraatieians 
had succeeded in determming some of the laws of sonorous 
vibrations. Magnetism and electricity had been consid- 
erably advanced by Gilbert. Chemistry had got as far aa 
the mutual neutralization of acids and alkalies. And 
Leonardo da Vinci had advanced in geology to the con- 
ception of the deposition of marine strata as the origin 
of fossils. Our present purpose does not require that 
we should give particulai's. All that it hero concerna ns 
to do is to illustrate the consensus subsisting in this stage 
of growth, and afterwnrds. Let as look at a few cases. 

The theoretic law of the velocity of sound enunciated 
by Newton on purely mechanical considerations, was found 
wrong by one-sixth. The error remained unaccounted for 
until the time of Laplace, who, suspecting that the heal 
disengaged by the compression of the undulating strata of 
the air, gave additional elasticityj and so produced tha 
difference, made the needful calculations and found ho was 
ight. Thus acoustics was arrested until thormology over- 
took and aided it. When Boyle and Man-iot had discov- 
ered tlie relation between the density of gases and tho 
nresBurcs they are subject to ; and when it thus bcmmo 
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possible to calculate the rate of decreasing density iii the 
upper parts of the ntmoBphcrc ; it also became possible tc 
make approximate tables of the atmospheric refraction of 
light. Thus optics, and with it astronomy, advanced witU 
barology. After the discovery of atmospheric pressure 
had led to the invention of the aii'-pump by Otto Guericke; 
and after it had become known that evaporation increases 
in rapidity as atmospheric pressure decreases; il became 
possible for Leslie, by evaporation in a vacttum, to produce 
the greatest cold known ; and so to extend our knowledge 
of thermology by showing that there is no zero within 
reach of our researches. When Fourier had determined 
the laws of conduction of heat, and when the Earth's tem- 
perature had been found to increase below the surface 
one degree in every forty yards, there wore data for in- 
ferring the past condition of our globe ; the vast period 
it has taken to cool down to its present state; and the 
immense age of the solar system — a purely aslronomica) 
consideration. 

Chemistry having advanced sufficiently to supply the 
needful materials, and a physiological experiment having 
furnished the requisite hint, there came the discovery of 
galvanic electricity. Galvanism reacting on chemistry dis- 
closed the metallic bases of the alkalies, and inaugurated 
the electroKihemieal theory ; in the hands of Oersted and 
Ampire it led to the laws of magnetic action ; and by its 
aid Faraday has detected significant factr relative to the 
constitution of light. Brewster's discoveries respecting 
double refraction and dipolarization proved the essential 
truth of the classification of crystalhne forms according to 
the number of axes, by showing that the molecular con- 
aUtutioQ depends upon the axes. In these and in numer- 
ous other cases, the mutual influence of the sciences has 
been quite independent of any supposed hierarchical order. 
Often, too, their inter-actions are more complex than ai 
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thus instanced — iiivolvo more scicncCB than two. One 
iUuati'ation of this must suffice. Wo qiiotu it in full from 
tlio lEatory of the Jnductive iScienccs. In Book XI., chap, 
n., ou "The Progress of the Electrical Tlieory," Dr 
Whewell writes : — 

" Thus at that porioil, mnthcmatics wns bohind exporiraent, 
aud a problem wua proposed, in wliich theoretical roaulta wero 
wanted for comparison witii ohecrvntion, but could not ho no- 
curatolj' obtained ; as was the oaso in aatronumy also, till tlia time 
of the approximate Bolutlon of tbo problem of three bodioa, and 
the conaeiiucnt formation of tho tables of the moon and plancte, 
on tho theory of oniversal gravitation. After soino tlmo, elec- 
trical theory was relieved from this reproach, mainly in conB&- 
cLuenoo of the progress which oatronom; had oocnaioned in pure 
mathomatics. Abont 1801 there appeared in the Bulletin ia 
Scienees, an exact solution of the problem of the distiibntion of 
electric 0iiid on a spheroid, obtained by Biot, by the applioation 
of the pecniiar methods wliioli Laplaoo hod invented fur the prob- 
lem of the flgnreof the planets. And, in 1811, M. Poisso a applied 
Laplace's artifices to tho case of two spheres acting upon one 
another in contact, a oaao to which many of Coulomb's oipcri- 
mentB wore referrible ; and the agreement of the results of 
theory and obsoTvation, tlins extricated from Coulomb's nun- 
hers obtained above foi-ty joara previously, was very striking and 
oonvlnoing." 



Not only do tho scionoea afTcct each other after this 
direct marnior, but they nflect each other indirectly. 

Where there & no dependence, there is yot analogy — 
equality of relations ; and tho dwcovery of iho relations 
Bubsiating among one eet of phenomena, constantly sug- 
gests a search for the same relations among another set. 
Thus the catablishod fact that tho force of gravitation varies 
inversely as the square of the distance, being rocognized'os 
a necessary obaraeteriatic of ali influences proceeding from 
a centre, raised the aiiapicion that heat and light follow the 
Kame law ; which proved to be tho case — a suspicion and a 



confii-mation wliicli were repeatod in respect to the clectrio 
and magnetic forces. Thas again the discovery of iLe 
polarization of light led to experiments wliich ended in tlio 
discovery of the polarization of heat — a diBCOVcry that 
coold never have been made irilhont the antecedent 
one. Thna, too, the known i-ofrangibility of light and 
heat lately produced the inquiry whether sound also is not 
rofi-angibie ;■ winch on trial it turns out to be. 

In Bome cases, indeed, it is only by the aid of concep- 
tiouB derived from one class of phenomena that hypoth- 
eses respecting other classes can be formed. The theory, 
at one time fiivoured, that evaporation is a Eolation of 
water in air, was an assumption that the relation between 
water and air ia like the relation between salt and water ; 
and could never have been conceived if the relation be- 
tween salt and water had not been previously known. 
Similarly the received thcoi-y of ev.aporation — that it is a 
diffusion of the particles of the evaporating fluid in virtue 
of their atomic repuision — could not have been entortsuned 
without a foregoing experience of magnetic and electric 
repulsions. So complete in recent days has become this 
consensus among the sciences, caused either by the natural 
entanglement of their phenomena, or by analogies in the 
relations of their phenomena, that scarcely any consider- 
able discovery concemmg one order of facts now takes 
place, without very shortly leading to discoveries concern- 
ing other orders. 

To produce a tolerably complete conception of this pro- 
cess of scientific evolution, it would bo needful to go back 
to the beginning, and trace in detail the growth of classifi- 
cations and nomenclatures ; and to show how, as subsidiary 
to science, they Imvo acted upon it, and it has reacted upon 
tliem. We can only now remark that, on the one hand, 
classifications and nomenclatures have luded science by con- 
tinually subdividing the subject-matter of research, and giv 
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mg fisity and diffnaion to tho truths disdosod ; and that ou 
the other band, they have caught from it that increasing 
qnantitntivGucss, nod that progress &om coDBideratioiu 
touching Nngle phenomena to considerations toucliiag the 
' relaliona among many phenomena, which we have been de 
BCribing. 

Of tJiis last influence a few illustrations must be given. 
In chemistry it is seen in the facts, that the dividing of mat- 
tor into the four elements was ostensibly based upon tho 
RDgle property of weight ; that the first truly chemical di- 
vision into acid and alkaline bodies, grouped together bod- 
ies which had not simply one property in common, but in 
which one property was constantly related to many others ; 
and that the classification now current, places together in 
groups supporters of combiiation, metaUic and non-metaUic 
bases, acids, salts, &a., bodies which are often quito nnliko 
in sensible qnalitica, bat which are liko in the majority of 
their relations to other bodies. In minerEdogy again, 
tho first classifications were based upon differences in as- 
pect, texture, and other physical attributes. Bcrzelins 
made two attempts at a clas^cation based solely on chem- 
ical constitution. That now current, recognises as far as 
possible the relations between physical and chemical char- 
acters. In botany tho earliest classes formed were trees, 
thrubSf and herbs : magnitude being tho basis of distinetion. 
DioBcotides divided vegetables into aromatic, aliffientary, 
medici?ial, and vinous; a division of chemical character. 
Ciesalplnua clashed them by the seeds, and sccd-vessels, 
which he preferred because of tne relatiojis found to sub- 
sist between the character of the fructification nnd tho 
general character of tho other parts. 

While tho "natural system" sincedevelopcd, carrying ont 
the doctrine of Linnmus, that " natural orders mast be formed 
by attention not to one or two, but to all the parts of plants," 
bases its divisions on like peculiarities which are found 



rra divisiohs must advance 

to ho constantli/ related to the greatest number of other 
like pecuKaritiea. And aimilarly ia zoology, the saccesaive 
daasiflcations, irom. having been originally determined by 
external and often subordinate characters not indicative of 
the essential nature, have been gradually more and more 
determined by those internal and fundamental differenoea, 
which have vnifoTmrelations to the greatest number of other 
difiurencoB. Korshallwe beaurprised at this analogy between 
the modes of progress of positive science and classification, 
when we boar in mind that both proceed by making gener- 
alizations; that both enable na to make provisions differing 
only in their predion ; and that while the one deals with 
equal properties and relations, the other deals with proper- 
ties and relations that approximate towards equality in var- 
iable degrees. 

Without further argument, it will, wo think, bo anffi- 
ciently clear that the sciences are none of them separately 
evolved — are none of them independent either logically or 
iiistorically ; but that all of them have, in a greater or less 
degree, required aid and reciprocated it. Indeed, it needs 
but to throw aside theses, and contemplate the mixed char- 
acter of surrounding phenomena, to at once sec that tlieso 
notions of diviaon and succesaon in the kinds of knowledge 
are none of them actually true, but are simple scientific 
fictions - good, if regarded merely as aids to study ; bad, 
if regarded as representing realities in Nature, Considei 
•them critically, and no facts whatever are presented to our 
senaea nncombined with other facts — no facts whatever but 
are in some degree disguised by accompanying facta: 
disguised in such a manner that all must be partially under- 
stood before any one can be understood. If it be siud, as 
by M. Comte, that gravitating force should be treated of 
before other forces, seeing that all things are subject to it, 
it may on like grounds ho said that heat should bo first 
dealt with ; sceuig that thermal forces are everywhere in 
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action ; that the ability of any portion of matter to mnni 
foBt viBible gmvitativo plionomona depends on its atute of 
aggrogaUon, whioh is determined by )ipat ; that only by 
the aid of tbermology can we explain those apparent ex- 
ceptions to the gravitating tendency whicli are presented 
by steam and smoke, and bo establish its anivcrsality, and 
that, indeed, tho very existence of the solar system in a boI- 
id form is just aa much a question of heat as it is one of 
gravitation. 

Take other cases : — All phenomena recognised by tho 
eyes, through which only are the data of exact science aa- 
ccrtoinablc, are complicated with optical phenomena ; and 
Cimnot be exhaustively known until optical principles are 
known. Tho burning of a candlo cannot be explained 
without involving chemistry, mechanics, therm ology. 
Evoiy wind that blows ia determined by influences partly 
solar, partly lunar, partly liygroraetrie ; and implies con- 
siderations of Huid equilibrium and physical geography 
The direction, dip, and variations of the magnetic needle, 
are facta half terrestrhil, half celestial — are caused by eartb< 
ly forces which have cycles of change corresponding with 
astronomical periods. The flowing of the gulf-stream and tho 
annual migration of icebergs towards the equator, dejiend- 
ing as they do on the balancing of the centripetal and centri- 
fugal forces acting on the ocean, involve in their explana- 
tion tho Earth's rotation and spheroidal form, tho laws of 
hydrostatics, the relative densities of cold and warm watery 
and the doctrines of evaporation. It is no doubt true, aa 
M. Comto says, that " our position in the solar system, and 
the motions, form, size, equilibrium of the mass of our 
world among the planets, mast bo known before we can un- 
derstand tho phenomena going on at its surface." But, f* 
tally for his hypothesis, it is alao true that wo must imder- 
stand a great part of tho jjlienomena going on at its snrfiioe 
befovo we can know its position, &c., in the solar system, 
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It is not eimply that, as we havo already ehown, tboso goo- 
metrical and nieclianical principles by wliich celestial a]>- 
pearaDGCs are explained, were first goneralized from terres- 
trial cxperienoea ; but it is that the very obtainment of cor- 
rect data, on which to baso astronomical generahzationa, 
implies advanced terrestrial physics. 

Until after optics Lad made considerable advance, the 
Copernioan ayatem remained but a speculation. A aingle 
modern observation on a star has to undergo-a careful anal- 
ysis by the combined aid of various setonces — Ijaa to be digest- 
ed by the organism of l/ie sciences ; which havo severally 
to assimOate their respective parta of the observation, be- 
fore the essential fact it contains is available for the further 
development of astronomy. It has to be corrected not 
only for nutation of the earth's axis and for preceasion of 
the equinoxes, but for aberration and for refraction ; and 
the formation of the tables by which refraction is calculat- 
ed, presupposes knowledge of the law of decreasing density 
in the upper atmospheric strata ; of the law of decreasing 
temperature, and the influence of this on the density ; and of 
hygrometric laws aa also aiTeeting density. So that, to get 
materials for further advance, astronomy roquirea not only 
the indirect aid of the sciencoa which havo presided over 
the making of its improved instruments, but the direct aid 
of an advanced optics, of barology, of thermology, of hy- 
grometry; and if we remember that these delicate obser. 
vationa are in some cases registered electrically, and that 
they are fiirtbor corrected for the " personal equation " — tho 
time elapsing between seeing and registering, which varies 
with different observers — wo may even add electricity and 
psychology. If, then, m apparently simple a thmg as as- 
certaining tho position of a star is compUcated with so 
many phenomena, it is clear that this notion of tho tnde- 
pcndeueo of the sciences, or certain of them, will not hold. 

"Whclhor objectively independent or not, they cannot 
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be subjectively so— they cannot bavo independence as pre- 
Bontcd to our consciousness ; and this is the only kind of 
independence with which we are coocemed. And hero, 
before leaving those illuBtrationa, and especially this last 
one, let us not omit to notice how clearly they exhibit that 
increasingly active consensus of the sciences wbich charac- 
terizes their advancing development. Besides fiuding that 
in these later times a discovery in one science commonly 
causes progress in others ; besides finding that a great part 
of the queationa with which modem science deals arc bo mix- 
ed as to require the co-operation of many sciences for their 
solution ; we find in tliis last case that, to make a single good 
observatiou in the purest of the natural sciences, requires 
the combined assistance of half a dozen other sciences. 

Perhaps the clearest comprehension of t)io interconnect- 
ed growth of tlie sciences may be obtained by contemplat- 
ing that of the arts, to which it is strictly analogous, and 
with which it is inseparably bound up. Most intelligent 
persons must have been, at one time or other, struck with 
the vast array of antecedents pre-supposed by one of our 
processes of manufacture. Let him trace the production 
of a printed cotton, and consider all that is implied by it. 
There are the many successive improvements through 
wbich the power-looms reached their present perfection; 
there is the steam-engine that drives them, having its long 
■history from Papin downwards ; there aro the lathes in 
which its cyhnder was bored, and the string of ancestral 
lathes fi'om wbich those lathes proceeded ; there is the 
steam-hammer under which its crank shaft was welded ; 
there are the puddling-fumaces, the blast-fumacea, the coal- 
mines and the iron-nuoes needful for producing the raw 
material ; there are the slowly improved appliances by 
■which the factory was built, and lighted, and ventilated ; 
there are the printing engine, and the die house, and the col- 
our laboratory with its stock of materials fi'om all parts of 
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the workl, implying cochineal-culture, logwood-cutting, in- 
digo-growing ; there are the iraplementa used by tlie pro- 
ducers of cottoD, the gins by which it is cleaned, the elab- 
orate naachinea by which it is spun; there are the veBsela 
in which cotton is imported, mth tho building-slips, the 
rope-yards, the sail-cloth factories, the anchor-forges, need- 
ful for making them ; and besidea all these directly necea- 
Bary antecedents, each of them involving many others, 
there are tho institutions which have developed the requi- 
site intelligence, the printing and publishing arrangements 
which have spread tho necessary information, the social or- 
ganization which has rendered possible such a complex co- 
operation of agencies. 

Further analysis would show that tho many arts thus 
concerned in tho economical production of a child's fiock, 
have each of them been brought to its present efficiency 
by slow steps which the other arts Iiave aided , and that 
from tho beginning this reciprocity has been ever on the 
increase. It needs but on the one hand to consider how 
utterly impossible it is for the savage, even with ore and 
coal ready, to produce so simple a thing as an iron hatchet ; 
and then to consider, on the other hand, that it would have 
been impracticable among ourselves, oven a century ago, 
to raise the tubes of tho Britannia bridge from lack of tho 
hydraulic press; to at once sec how mutually dependent 
are the arts, and how all must advance that each may ad- 
vance. Well,- the sciencca are involved with each other 
in just the same manner. They are, in fact, inextricably 
woven into this same complex web of tho arts ; and are 
only conventionally independent of it. Origmally tho two 
were one. How to fix the religious festivals ; when to sow : 
how to weigh commodities ; and in what manner to meaa- 
nre ground ; were the purely practical questions out of 
which arose astronomy, mechanics, geometry. Since then 
there haa been a perpetual inosculation of the acienoes and 
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tho nrtB. Science h«8 been supplying art with truer generuli 
zations and more completely quantitative prcvisioua. Art has 
boon supplying Bcienco with better materials and more per- 
fect instruments. And all along tho iutenlopendenco lias been 
growing closer, not only betwooa art and science, but among 
tho arts themselves, and among tho sciences themselves. 

How completely tho aoalogy holds throughout, becomes 
yet clearer when we rccogniso tho fact that the sciences are 
arts to each other. If, as occurs in almost every case, the 
fact to be analyzod by any science, has first to be prepared 
— to be disentangled from disturbing facts by the afore 
discovered methods of other Bcienccs ; the other scieDces 
so used, stand in tho position of arts. If, in solving a dyna- 
mical problem, a parallelogram is drawn, of which the sides 
and diagonal represent forces, and by putting magiiitudea 
of extension for magnitudes of force a measurable relation 
is established between quantities not rfsc to be dealt with ; 
it may bo fairly said that geometry plays towards mechan- 
ics much the same part tiiot tho fire of tho founder playa 
towards tho metal he is going to cast. If, in analyziDg the 
phenomena of tho coloured rings surrounding tho point of 
contact between two lensos, a Newtou ascertains by calcu- 
lation tho amount of certmn interposed spaces, far too mi- 
nuto for actual measurement ; bo employs tho soienco of 
number for essentially the same purpose as that for whioh , 
the watchmaker employs tools. If, before writing down 
his observation on a star, the astronomer has to separate 
from it nil the errors resulting from atniospherie and optical 
laws, it is manifest that tho refraction-tables, and logarithm- 
books, and formulic, which be successively uses, serve him 
much as retorts, and filters, and cupels serve the asaayer 
who wishes to separate the pure gold from all aocompany- 
ing ingredients, 

So close, indeed, is the relationship, that it is impossi- 
ble to say where science begins and art cnda- All the in- 



etrumenta of the natural philosopher are the products of 
art ; the adjuating one of them for ubo ia an art ; there ia 
art in mating an observation with one of them ; it reqoirea 
art properly to treat the facta ascertained; nay, even the 
employing established generalizations to open the way to 
new generalizations, may be considered as art. In each of 
these cases previously organized knowledge becomes the 
implement by ivhich new knowledge is got at : and whether 
that previously organized knowledge ia embodied in a tan- 
gible apparatus or in a formula, matters not in so far as its 
essontial relation to the new knowledge Is concerned. If, 
as no one will deny, art is applied knowledge, then such 
portion of a scientific investigation as consists of applied 
knowledge is art. So that wo may even say that as soon 
as any prevision in science passes out of its originally pas- 
sive state, and is employed for reaching other previsions, 
it passes from theory into practice — becomes science in ac- 
tion — ^becomes art. And when we thus see how purely 
conventional is the ordinary distinction, how impossible it 
is to make any real separation — when we see not only that 
science and art were originally one; that the arts have 
perpetually assisted each other; that there has been a con- 
stant reciprocation of aid between the sciences and arts ; 
but that the sciences net as arts to each other, and that tho 
established part of each science becomes an art to tho 
growing part — when we recogniBe tho closeness of these 
associations, we sliall the more clearly perceive that aa tho 
aoimexion of tho arts with each other has been ever be- 
coming more intimate ; as the help given by sciences to 
arta and hy arts to seiences, has been age by ago increas- 
ing; so tho interdependence of the sciences themselves has 
been ever growing greater, their mutual relations more in- 
Tolved, their consensus more active. 

In here ending our sketch of the Geuesia of Science, w« 
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are conscious of hflviug dono tho subject but scoDt justice, 
Two iliffioultioa have Btood in our way : one, the having to 
touch on so many points in Bucn smalt spnco ; the other, 
the necessity of treating in serial arrangement a process 
-nhicli is not serial — a difficulty which must ever attend all 
attempts to delineate processes of development, whatever 
their special nature. Add to which, tliat to present in any- 
thing like completeness and proportion, oven the ontlinea 
of BO vast and complex a history, demands years of study. 
Nevertheless, wo believe that the evidence which has been 
assigned suffices to substantiate the leading propositions 
with which we set out. Inquiry into the lirBt stages of 
science confirnis the conclusion which we drew from the 
analysis of science as now existing, that it is not distinct 
from common knowledge, but an outgrowth from it — an 
extension of the perception by means of the reason. 

That which we further found by analysis to form the 
more spccilic characteristic of scientific provisions, as con- 
trastcd with the previsions of uncultured intelligence — their 
quantitativencss — we also see to have been the character- 
istic alike in the initial steps in science, and of nil the steps 
suoeoeding them. Tho £icts and admissions cited in dis- 
proof of tho assertion that tho sciences follow one .inothcr, 
both logically and historionlly, in the order of their de- 
orcaaing generality, havo been enforced by the sundry in- 
stances wo have met with, in which tho more general or 
abstract sciences havo been advanced only at the instiga- 
tion of tho more special or concrete — instances serving to 
show that a more goneral soicnee as much owes its progress 
to tho presentation of now problems by a more special 
science, as the more special science owes its progress to 
tho solutions which the more general science is thus led to 
Bttompt — instances tlicreforo illustrating the position that 
scientific advance is as much from the special to the general 
as from the general to tho special. 
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Quite in harmonjr miti thta position wo £nd to bo tha 

admissions that tho Bcienccs arc as branches of ooe trunk, 
and that they were at first oultivatGd eimultaueoudy ; and 
thia harmony becomes the more marked on finding, iia wo 
have done, not only that the sciences have a common root, 
but that science in general has a common root with lan- 
guage, classification, reasoning, art; that throughout civili- 
ealion these have advanced together, acting and reacting 
upon each other just as the separate sciences have done ; 
and that thus the development of intelligence in all its di- 
visions and subdivisions has conformed to tliis same law 
■which we have shown that the actenccs conform to. From 
all which wo may perceive that the sciences can with no 
greater propriety be arranged in a succession, than language, 
olaesiScation, reasoning, ait, and science, can be arranged 
in a succession ; that, however needful a succession may be 
for the convenience of books and catalogues, it must be 
recognized merely as a convention ; and that so far from its 
being the function of a philosophy of the sciences to estab- 
lish a hierarchy, it is its function to show that tho linear 
arrangements required for literary purposes, have none of 
them any basis cither in Nature or History. 

There is one further remark we must not omit — a re- 
mark touching tho importance of the question that has been 
discussed. Unfortunately it commonly happens that topics 
of this abstract nature are slighted as of no practical mo- 
ment ; imd, we doubt not, that many will think it of very 
little consequence what theory respecting the genesis of 
science may be cntertsuned. But the value of troths is of- 
ten great, in proportion na their generality is wide. Re- 
mote as they seem from practical application, the highest 
generalizations are not tmfi'cquently the most potent in 
their effects, in virtue of their infiaence on all those subor 
dinatc generalizations which rcgulato practice. And it must 
be BO bere. Whenever established, a correct theory of the 



historical development of the eciencea must Lave an ii 
effect upon education; and, througli education, upon ^vili- 
zation. Grgatly as v/o differ from him in otlier rcspeots, 
wo agree with M. Comte in tbo tolief that, rightly conduct- 
ed, the education of the Individual must have a ccrtmn cor- 
reapondcnce with the evolution of the race. 

Ko one can contemplate the facts we have cited iu illus- 
tration of the early stages of science, without recognising 
the necessiiy of the processes through which those st^cs 
were reached—^ necessity which. In reapect to the leading 
truths, may likewise be traced in all after stages. This ne- 
cessity, ori^ating in the very nature of the phenomena to 
be analyzed and the faculties to be employed, more or less 
fiiily applies to the mind of the child as to that of the sav- 
age. We say more or less fully, because the correspondence 
is not special but general only. Were the environment the 
same in both cases, the correspondence would be complete. 
But though the surrounding material out of which science ia 
to he organized, is, in many cases, the same to the juvenile 
nund and the aboriginal mind, it is not so throughout; as, 
for instance, in the case of chemistry, the phenomena of 
which are accessible to the one, but were inaccesable to 
the other. Hence, in proportion as the environment differs, 
the course of evolution must differ. After admitting sun- 
dry exceptions, however, there remains a substantial par- 
allelism; and, if so, it becomes of great moment to ascer- 
tam what really has been the process of scientific evolution. 
The Gstablisbment of an erroneous theory must be disas- 
trous in its educational resulls ; while the establishment of 
ft true one must eventually be fertile in school-reforms and 
consequent social benefits. 
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It is contrary to common-aonao tliat fiah sliould bo 
more difficult to get at the sea-siJe than in London ; but 
it ia true, nevertholess. H'o less contrary to common- 
senae aeems the truth that though, in the Weat Ilighlands, 
oxen are to be seen everywhere, no beef can be had with- 
out Bending two or three hundred miles to Glaagow for it. 
Bulers who, guided by oommon-senBe, tried to snppreea 
certain opinions by forbidding the booba containing them, 
never dreamed that their interdicts would cause the diifu- 
aion of these opinions ; and rulers who, guided by com- 
mon-senae, forbade excessive rates of interest, never 
dreamed that they were thereby making the terras harder 
for borrowers than before. When printing replaced copy- 
ing, any one who had prophesied that the nuraber of per- 
sons engaged in the manufacture of books would im- 
mensely increase, as a conseciuence, would have been 
thought wholly devoid of common-sense. And equally 
devoid of eommon-aenee would liavc been thought any one 
who, wlien railways were replacing coaches, said that the 
number of horses employed in bringing pasaengcrs and 
goods to and from railways, would bo greater than the 
number directly replaced by the railways. Such cases 
might bomultipliedindeiinitely. Whoso remembcra that, 
among quite simple phenomena, causes prodnce effects 
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which are often utterly at variance with anticipation, will 
see how habitually this mnst happen among complex phe- 
nomena. That a balloon ib made to rise by the same 
force which makes a stone fall ; that the melting of ice 
may bo greatly retarded by wrapping the ice in a blanket ; 
tliat the simplest way of eetting potassium on iire is to 
throw it into the water ; are truths whicli those who know 
only the outside aspects of things would regard as mani- 
fest falHchoods. And, if, when the factors -are fow and 
simple, the results may bo so absolutely opposed to seem- 
ing probability, much moi'c will they bo often thus op- 
posed when the factors are many and involved. The say- 
ing of the French respecting political events, that " it is 
always the unexpected which happens" — a saying which 
they have been abundantly reillustrating of late — is one 
which legislators, and those who urge on schemes of legis- 
lation, should have ever in mind. Let us pause a mo- 
ment to contemplate a seemingly -impossible set of results 
which social forces have wrought out. 

Up to quite recent days, Language was held to be of 
BUpematural origin. That this elaborate apparatus of 
symbols, so marvellously adapted for the conveyance of 
thought from mind to mind, was a miraculous gil't, seemed 
nnqnestionable. No possible alternative way conld be 
thought of by which there had come into existence these 
multitudinous asBemblages of words of various orders, 
genera, and species, moulded into fitness for articulating 
with one another, and capable of being united from mo- 
ment to moment into ever-new combinations, that rei)re- 
sent with precision each idea as it arises. The supposi- 
tion that, in the slow progress of things, Language grew 
out of the continuous use of signs — at first mainly mimet- 
ic, afterward partly mimetic, partly vocal, and at length 
almost wholly vocal — was an hypothesis never even con- 
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ceived by men- in early stages of civilization ; and when 
the hypothesis was at length conceived, it was thought 
too monstrous an absurdity to be even entei'tained. Yet 
this monstrous absurdity proves tojie true. Already the 
evolution of Language has been traced back tar enough 
to show that all its particular words, and all its leading 
traits of structure, have had a natural genesis ; and day 
by day investigation makes it more manifest that its gen- 
esis has been natural from the beginning. Not only has 
it been natm-al from the beginning, but it has been spon- 
taneous. No language is a cunningly-devised scheme of 
ft mler or body of legislators. There was no council of 
savages to invent the parts of speech, and decide on what 
principles they should be used. Nay, more. Going on 
without any authority or appointed regulation, this nat- 
ural process went on without any man observing that it 
was going on. Solely under pressure of the need for com- 
municating their ideas and feelings — solely in pursuit of 
their personal interests — men little by little developed 
speech in absolute unconsciousness that they were doing 
any thing more than pursuing their personal interests. 
Even now the unconsciousness continues. Take the whole 
population of the globe, and there is ]jrobably not above 
one in a million who knows that in Ids daily talk he is 
carrying on the process by which Language has been 
evolved. 

I commence thus by way of giving the key-note to 
the argument which follows. My general pnr[tose, in 
dwelling a moment on this illustration, has been that of 
showing how utterly beyond the conceptions of common- 
sense, literally so called, and even beyond the conceptions 
of cultivated common-sense, are the workings-out of socio- 
logical processes — how these workings-out are such that 
even those who have carried to the uttermost " the scien- 
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tific HBO of the imagination," would never have anticipated 
them. And my more Bpeeial purpose has been that oC 
showing how marvellous are the results indirectly and un- 
inteiitioually aehiovedjiy the cooperation of men who aro 
severally pursuing their private ends. Let me pass now 
to the particular topic to be here dealt with. 

I have greatly regretted to see Prof. Huxley strength- 
ening, by his deservedly high authority, a school of poli- 
ticians which can scarcely bo held to need strengthening 
— its opponents being so few. I regret it the more be- 
cause, tlins far, men prepared for the study of Sociology 
by previous studies of Biology and Psychology, have 
scarcely expressed any opinions on the question at issue ; 
and that Prof. Huxley, who by both general and special 
culture is so eminently fitted to judge, should have come 
to the conclusions set forth in the last number of the 
Foi-tmghtly Seview, will be discouraging to the small 
numl>er who have reached opposite conclusions. Greatly 
regretting however, though I do, this avowed antagonism 
of Prof. Huxley to a general political doctrine with which 
I am identified, I do Jiot propose to make any reply to 
Ills arguments at large: being deterred partly by reluc- 
tance to dwell on points of difference with one whom I so 
greatly admire, and partly by the consciousness t]iat what 
I should say would be mainly a repetition of what I have 
explicitly or implicitly said elsewhere. But with one point 
raised I feel obliged to deal. Prof. Huxley tacitly puts to 
me a question. By so doing he leaves me to choose be- 
tween two alternatives, neither of which is agreeable to 
mc. I must cither, by leaving it unanswered, accept the 
implication that it is unanswerable, and the doctrine I hold 
untenable; or else I must give it an adequate answer. 
Little as I like it, I see that the latter of these alternatives 
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is that -which, on public as well ae on pereoaal groundB, I 
muBt accept. 

Had 1 been allowed to elaboratemorefuUythe Review- 
article from which Prof. Huxley quotes, this question 
would possibly not have been raisad. That article doses 
with the following words ; " We had hoped to say some- 
thing respecting the different types of social organization, 
and something also on social metamorphoses ; but we have 
reached our assigned limits." Thesefurther developments 
of the conception — developments to be hereafter set forth 
in the "Principles of Sociology" — I must here slvctcbin 
outline before my answer can be made intelligible. In 
sltetching them, I must say much that wonold be needless 
were my answer addressed to Prof. Huxley only. Bare 
allusions to general phenomena of organization, with 
which he is immeasHrably more familiar than I am, would 
suffice. But, as the sufficiency of mj answer has to be 
judged by the general reader, the general reader must be 
supplied with the requisite data — my presentation of them 
being under con-ection from Prof. Huxley if it is inaccu- 
rate. 



The prunary differentiation in organic structnres, mani- 
fested alike in the history of each organism and in the his- 
tory of the organic world as a whole, is the differentiation 
between outer and inner parts — tlio parts which hold di- 
rect converse with the environment and the parts which 
do not hold direct converse with the environment. "We 
see this alike in those smallest and lowest forms improper- 
ly, though suggestively, sometimes called unicellnlar, and 
also in the next higher division of creatures which, with 
cniiGiderablo reason, are regarded as aggregations of the 
lower. In tliese creatures the body is divisible into endo- 
denn and ectoderm, differing very little in their characters, 

n 
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but eerving tlie ono to form tho digestive sac, and tlie 
other to form tho outer wall of the body. As Prof. Hux- 
ley describeB them in his " Oceanic Ilydrozoa," these layers 
represent respectively tho organs of nutrition and the or- 
gans of external rela^n — generally, though not univer- 
Bally, for there are exceptions, especially among parasitea. 
In tho cmhryoB of higher typca, these two layers severally 
become double by the splitting of a layer formed between 
them ; and from tho outer double layer is developed the 
body-wall witli its limbs, nervous system, senses, muscles, 
etc.; while from the inner double layer there arise tho 
alimentary canal and its appendages, together with tha 
heart and lungs. Thon{r]i iu aucli higher tj-pes these two 
systems of organs, which reepectively absorb nutriment 
and expend nutriment, becomo so far connected by ranu- 
tying blood-vessels and nerves that thja division cannot be 
sharply made, still the broad contrast remains. At the 
very outset, then, there arises this separation, which im- 
plies at once a cooperation and an antagonism — a eoSper- 
ation, because, while the outer organs secure for the inner 
organs the crude food, the inner organs elaborate and sup- 
ply to tho outer organs the prepared materials by which 
they are enable to do their work ; and an antagonism, be- 
cause each set of organs, Hving and growing at the cost of 
these prepared materials, cannot appropriate any portion 
of the total supply without diminisliing by so much the 
supply available for the other. This general cooperation 
and general antagonism becomes complicated with special 
cooperations and special antagonisms, as fast as these two 
great systems of organs develop. The originally simple 
alimentary canal, differentiating into many parts, becomes 
a congeries of stmctures which, by cooperation, fulfil bet- 
ter their general function, but between which there never- 
theless arise antagonisms ; since each has to make good its 
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waste and to get matter for growth, at tlie cost of the gen- 
eral supply of nutriment available for them all. Similar- 
ly, as fast as the outer system develops into special senses 
and limbs, there arise among these, also, secondary cooper- 
ations and secondary antagonisms. By their variously- 
combined actions, food is obtained more effectually ; and 
yet the activity of each set of muscles, or each directive 
nervous structure, entails a draft npon the stock of pre- 
pared nutriment which the outer organs receive, and is by 
so much at the cost of the reat. Thus the method of or- 
ganization, both in. general and in detail, ia a simultancoua 
cooperation and opposition. All the organs unite in sub- 
serving the interests of the organism they form ; and yet 
they have all their special interests, and compete with one 
another for blood. 

A form of government, or control, or coordination, de- 
velops as fast as these systems of organs develop. Event- 
ually this becomes double. A general distinction arises 
between the two controlling systems belonging to the two 
great systems of organs. "Whether the inner controlling 
aystem is or is not originally derived from the outer, mat- 
ters not to the argument — when developed it is in great 
measure independent.* And If we contemplatB their ro- 

^^Sere, nnd throughout the diacusaion, I ccfor to thesa controUm:; «js- 
tntronlj as the/ exist in the Veriebrata, becansc their rohitioiia are far bet- 
ter koonn in thia great diiiaion of Che asimal kingdom — not because like re- 
luUona do not exist elaevhcrc ladced, in the great sub-kingdom Anntdota, 
these controlling sfMema have rcl&tionB that are cxtremelf ei^ificant to a9 
here. For wMa an Inferior annnloaa Animal has only a. single set of nervous 
structores, a Superior unnulose animal (na a moth) bas a Bet of nerrous stniH- 
nres presiding over the viacem, aa well na a, more conspicuous set presiding 
orer the orguna of external relation. And thia contraat ia analogous to one 
of tbe contrasts brttwoen undeveloped and deTelopcd societies! for, while 
among the oncivilizod and incipicntlj ciTilized there is but a single set of di- 
rective agencies, there are among tlie full}' elyilized, as wo sbtdl prcscntlj see, 
tiro seta of directive agencies, for the outer and inner etraotares rcaiMDtivelyi 
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Bpective sets of functions, we shall perceive the origin of 
tills distinction. Tliat the outer organs may cooperate 
effectively for the purposes of catching prey, eecaping dan- 
ger, etc., it is needful that they should be under a govern- 
ment capable of directing their combined actions, now in 
this way and noiy in that, according as enter circnmstancee 
vary. From instant to instant there must be quick adjusts 
menta to occasions that ajo more or less new ; and hence 
there requires a complex and centralized nervous appara- 
tus, to which all these organs are promptly and completely 
obedient. The government needful for the inner systflm 
of organs is a different and much simpler one. "WTien the 
food obtained by the outer organs has been put into the 
stomach, the cooperation required of the viscera, though 
it varies somewhat as the quantity or bind of food varies, 
has nevertheless a general uniformity; and it is required 
to go on in much the same way whatever the outer cir- 
cumstaneeB may he. In each case the food has to be re- 
duced to a pulp, supplied with various solvent Becretione, 
propelled onward, and its nutritive part taken up by ab- 
sorbent surfaces. That these processes may be effective, 
the organs which carry them on nnist be supplied with fit 
blood; and to this end the lieart and the lungs have to act 
with greater vigor. This visceral cooperation, carriei^in 
with this comparative uniformity, is regulated by a ^^ 
vous system which is to a large extent independent of that 
higher and more complex nervous system controlHng the 
external organs. The act of swallowing is, indeed, main- 
ly effected by the higher nervous system ; but, being swal- 
lowed, the food affects by its presence the local nerves, 
tlirongh tliem the local ganglia, and indirectly, through 
nervous connections witli other ganglia, excites the rest 
of the viscera into cooperative activity. It is true that the 
functions of the sympathetic or ganglionic nervous fiystem, 
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or "nei'vouB system of organic lil'c," aa it is otherwise 
called, are imperfectly undoi'stood. But, since wo know 
positively that some of its plexuses, as tlie cardiac, are cen- 
tres of local stimulation and coordination, wliicli can act 
independently, though they are influenced ty higher cen- 
tres, it is fairly to be inferred that the other and still 
larger plexuses, distributed among the viscera, are also such 
local and largely independent centres ; especially as the 
nerves they send into the viscei-a, to join the many subor- 
dinate ganglia distributed through them, greatly exceed 
ill quantity the cerebro-spinal fibres accompanying them. 
Indeed, to suppose otherwise is to leave unanswered the 
question, What are their functions ? aa well as the ques- 
tion^ How are these unconscious visceral coordinations 
effected ? There remains only to observe the kind of co- 
operation which exists between the two nervous systems. 
This is both a general and a special cooperation. The 
general cooperation is that by which either syatcni of or- 
gans is enabled to stimulate the other to action. The ali- 
mentary canal yields tlirough certain nervous connections 
the sensation of hunger to the higher nervous system ; 
and BO prompts efforts for procuring food. Conversely, 
the activity of the nervo-muscular system, or, at least, ita 
normal activity, sends inward to the cardiac and other 
plexuses a gush of stimulus which excites the viscera to 
action. The special cooperation is one by which it would 
seem that each system puts an indirect restraint on the 
other. Fibres from the sympathetic accompany every ar- 
tery thronghoSt the organs of external relation, and exer- 
cise on the artery a constrictive action ; and the converse 
is done by certain of the cerebro-spinal fibres which i-am- 
ify with the sympathetic throughout the viscera : through 
the vagus and other nerves, an inhibitoiy iufluenco is ex- 
ercised on the heart, intestines, pancreas, etc. Leaving 



doubtful detaile, however, tho fact wliicb concerns us here 
is Bufficiently mauifost. There are, for these two Bystems 
of organs, two nervous systcmE!, iu great measure inde- 
pendent ; and, if it is true tliat tho higher system influ- 
ences the lower, it is no less true that the lower very pow- 
erfully influences tho higher. The restrictive action of the 
sympathetic upon the circulation, throughout the nervo- 
muscular system, is unqueetionahlo ; and it is possibly 
through this that, when the viscera have much work to do, 
the nervo-muscular system is incapacitated in so marked a 
manner.* 

The one further fact here concerning ns is the contrast 
presented in different kinds of animals, between the de- 
grees of development of these two great systems of organs 
that carry on respectively the outer functions and the in- 
ner functions. There are active creatures in which the 
locomotive organs, the organs of sense, together with tho 
nervous apparatus whicli combines their actions, bear a 
large ratio to tho organs of alimentation and their append- 
ages; while the^e are inactive creatures in which these 

■ To taetl, the prolinbla objection that tho cxpcrimi^nla of Bcmonl, Lud- 
wig, imd otiiora, bIiow Ihat in the caao of certain glaoda tho nerves or the 
corebro-apinni Bjatoui are Ihoao which eel up tbe scereting ppocess, I wonld 
remark that in theao oniica, luid in maay others vhcre the relntirc functions 
of (he corcbTo-spinul nerrea and the ejtapathetio nerves have been Btudiod, 
the argana have been thoac ia whieh aaaalion is either the stimulus to activ- 
ily or its accompaniment; and that from these cases no cuoduslon can be 
drawn applying to tbe casea of those Tiscera which noimully perform their 
functions without sensation. Fcrhaps it may even bo that the functions of 
thoac aympathctic flbics which occompunj the arteries of the outer organs 
are simply onciUarj to those of the central parts of the aympatbetic sjstom, 
which stimulate and roRulate the viscera — ancillary in this sense, that they 
oheok tho diffuaion of blood in eiternal organs when it is wanted in internal 
organs ; corebro-spinol inhibition (eiccpt In its action on the heart) work- 
ing tho opposite way. ^ And possibly this is the ingtmmcntality for oarrjing 
on that competition for nutriment which, as wo saw, arises at tile very out;- 
set between thoBD two great sjatcma uf orgooa. 
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organs of external relation bear a very small ratio to tho 
o^ans of alinientatioii. And a remarkable fact, bere es- 
pmially instmetive to na, is tlmt very frequently tliere 
occui-s a mctamorphoeia, ■wbicb baa for its leading trait & 
great cbange in tbo ratio of these two eystema — a mcta- 
morphoaia wbich accompanies a great change in the mode 
of life. The most familiar metamorphosis ia varionaly 
illnatrated among inseeta. Dnring the early or larval 
stage of a butterfly, the organa of alimentation are largely 
developed, -while the organa of external relation are but 
little developed ; and then, during a period of quieseence 
the organa of external relation undergo an immense devel- 
ment, making possible the creature's active and varied ad- 
justments to the aniTounding world, while the alimentary 
system becomea relatively small. On the other hand, 
among the lower invty^ebrate animals tb«ye is a very com- 
mon metamorphosis of an opposite kind. When yonng, 
the creature, with scarcely any alimentary ayatem, but sup- 
plied with limbs and sense organa, awima about actively. 
Presently it settles in a haMtai where food ia to be ob- 
tained without moving about, losea in great part its organs 
of external relation, develops its visceral system, and, as 
it grows, assumes a natui'C utterly unlike that which it 
originally had — a nature adapted almost exclusively to 
alimentation and the propagation of the species. 

Let ua turn now to the eocial oi-ganism, and the anal- 
ogies of structure and function which may be traced in it. 
Of course these analogies between the phenomena pre- 
sented in a physically coherent aggregate forming an indi- 
vidnal, and the phenomena presented in a physically inco- 
herent aggregate of individuals distributed over a yddo 
area, cannot be analogies of a visible orscnaible kind ; but 
can only be analogies between the systems, or methods, 
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of organization. Such analogies aB exist result from the 
one unqueatiouablo community between the two organ- 
izations : tliei'6 u in ioth a mtitual depetidetwe of j«wfl&. 
This is tho origin of all organization ; and determines 
what Bimilarities there are between an individual organ- 
ism and a social organism. Of course the similarities thus 
detennined are accompanied by transcendent differences, 
determined, as above said, by the imlibenesses of the ag- 
gregates. One cardinal difference ia that, while in the in- 
dividual organism there ia but one centre of consciousnesB 
capable of pleasure or pain, there are, in the social organ- 
ism, as many such centres as there are individuals, and the 
aggregate of them has no consciousness of pleasure or pain 
—a difference which entirely changes the ends to bo pur- 
sued. Bearing in mind this qualification, let ua now 
glance at the paHdlelisms indicated. 

A society, like an individual, has a set of strueturea fit- 
ting it to act upon its environment — appliances for attack 
and defence, armies, navies, fortified and garrisoned places. 
At the same time, a society has an industrial organization 
which carries on all those processes that make possible the 
national life. Tliough these two seta of organs for exter- 
nal activity and internal activity do not bear to one an- 
other just the same relation which the outer and inner or- 
gans of an animal do (since the industrial structures in a 
society supply themselvca with raw materials, instead of 
being supplied hy the external organs), yet they bear a 
relation otherwise similar. There is at once a cooperation 
and an antagonism. By tho help of the defensive system 
the industrial system is enabled to carry on its functions 
without injury from foreign enemies ; and by the help of 
the industrial system, which supplies it mth food and ma- 
terials, the defensive system is enabled to maintain this 
security. At the same time the two systems are opposed 
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in fio far that they both depend for tlieij exietence upon 
the common stock of produce. Further, in the social or- 
ganism, as in the individual organism, this primary coop- 
cratiou and antagonism subdivides into secondary coop- 
erations and antagonisms. If we look at the industrial 
organization, we see that its agricultural part and its man- 
n&ctDi-ing part aid one another by the exchange of their 
products, and are yet otherwise opposed to one another ; 
eince each takes of the other's products the most it can 
get in return for its own products. Similarly throughout 
the manufiieturing system itself. Of the total retiima 
secured by Manchester for its goods, Liverpool obtains as 
much as possible for the raw material, and Manehcstcr 
g^vea as little as possible — the two at the same time coop- 
erating in secreting "for the rest of the eommxmity the 
woven fabrics it requires, and in jointly obtaining from the 
rest of the community the largest payment in other com- 
modities. And thus it is in all kinds of direct and indi- 
rect ways throughout the industrial stnietures. Men 
prompted by their own needs as well as those of their 
children, and bodies of such men more or less aggregated, 
are quick to find every unsatisfied need of their fellow- 
men, and to satisfy it in return for the satisfaction of their 
own needs ; and the working of this process is inevitably 
such that the strongest need, ready to pay the most for 
satisiactioD, is that which draws most workers to satisfy it, 
so that there is thus a perpetual balancing of the needs 
and of the appliances which subserve them. 

This brings us to the regnlative structures under which 
these two systems of cooperating parts work. As in the 
individual organism, so in the social organism, the outer 
parts are imder a rigorous central control. For adjust- 
ment to the varying and incalculable changes in the envi- 
ronment, the external organs, offensive and defensive, 



250 BTEOIALIZED ADMIKIffTBATION. 

must bo capable of prompt combination ; and that their 
actionB may be quickly combined to meet eacb exigency 
113 it arifiCB, tbey must bo completely enbordinated to a su- 
preme executive power — annioa aud navioa must bo dea- 
potieally controlled. Quite otlierwiBG is it witli the rogit- 
lative apparatus required for the industrial system. This, 
■wliieb carries on the nutrition of a society, as the visceral 
system carries on the natrition of an intlividual, has a reg- 
ulative apparatus in great measure distinct from that 
which regulates the external organs. It ia not by any 
" order in council " that farmers are determined to grow 
ao rancli wheat and 8o much barley, or to divide their laud 
in duo proportion between arable and pasture. There re- 
quires no telegram from the Home Office to alter the pro- 
duction of woollens in Leedsj so tlftt it may bo properly 
adjusted to the stocks on hand and tlio forthcoming crop 
of wool. Staffordshire produces its duo quantity of pot- 
tery, and Sheffield scuds out cutlery with rapidity adjusted 
to the consimiption, without any legislative stimiilua or 
restraint. The spurs aud checks to production which 
manufacturers and manufacturing centres receive, have 
quite another origin. Partly by direct orders fi-om dia- 
tributors and partly by the indirect indications furnished 
by tliG market reports tliroughout the kingdom, they are 
prompted to secrete actively or to diminish their rates of 
secretion. The regulative apparatus by which these in- 
dustrial organs are made to cooperate harmoniously, acts 
somewhat as the sympathetic does in a vertebrate animal. 
There is a system of commnnications among the great 
producing and distributing centres, wliicli excites or r&- 
tttrds as the circumstances vary. From hour to hour 
messages pass between all the chief provincial towns, as 
.well as between each of them aud Loudon; from hour to ■ 
hour prices are adjusted, supplies ara oi-dered hither or , 
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thither, niwl capital is drafted from place to place, accord- 
ing as there is greater or Ices need for it. All tiiia goea on 
without any ministerial overeeeing — without any dictation 
from those executive centres which combine the actions of 
the outer organs. There is, however, one all-essential in- 
fluence which these higher centres exercise over the indus- 
trial activities — a restraining influence which prevents ag- 
gression, direct and indh'ect. The condition imder which 
only these producing and distributing processes can go on 
healthfully is that, wherever there is work and waste, there 
shall be a proportionate supply of materials for repair. 
And securing this is nothing less than eceuring fulfilment 
of contracts. Jnst in the same way that a bodily organ which 
performs function, but is not adequately paid in blood, must 
dwindle, and the organism as a whole eventually suffer ; so 
an industrial centre which has made and sent out its spe- 
cial commodity, but does not get adequately paid in other 
commodities, must decay. And when we asli what is 
requisite to prevent this local innutrition and decay, we 
find the requisite to be that agreements shall be carried 
ont ; the goods shall be paid for at the stipulated prices ; 
that justice shall be administered. 

One further leading parallelisra must be described — 
that between tlie metamorphoses which occur in the two 
cases. These metamorphoses are analogous in so far that 
they arc changes in the ratios of the inner and outer sya- 
terns of organs ; and also in so far as they take place under 
analogous conditions. At the one extreme we have that 
small and simple type of society which a wandering horde 
of savages presents. Tliia is a type almost wholly i)reda- 
tory in its organization. It consists of httle else than a co- 
operative structur^or carrying on warfare — the industrial 
part is almost absent, being represented only by the wom- 
en. "Wlien the wandering tribe becomes a settled tribe, an 
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iuduBti-ial organization begins to bIiow itselt^ — csi>ecially 
wUere, by conquest, tbero bas been obtained a slave-claaa 
tbat may be forced to labor. Tho predatory structure, 
however, still for a long time predominates. Omitting 
tbe slavea and tbe women, the whole body politic consiBta 
of parts organizod for offence and defence, and is efficient 
in proportion as the control of them ia centralized. Com- 
munities of this kind, continuing to subjugate their neigh- 
bors, and developing an organization of some complexity, 
may nevertheless retain a mainly-predatory type, with 
just such industnal stractm-es as are needful for support- 
ing the ofFonsive and defensive structures. Of this Bparta 
furnished a good example. The characteristics of such a 
social typo are these — that each member of the ruling 
race is a soldier ; that war is the business of life ; that 
every one is subject to a rigorous discipline fitting him for 
this business ; that centralized authority regulates all the 
social activities, down to the details of each man's daily 
conduct ; that the welfare of the State is every thing, and 
that the individual lives for pubhe benefit. So long as 
the environing societies are sneh as necessitate and keep 
in exercise the predatory organization, these traits con- 
tinue ; but when, mainly by conquest and the formation 
of large aggregates, tlie predatory activity becomes less 
constant,. and war ceases to bo the occupation of every 
free man, the industrial structures begin to predominate. 
Without tracing the transition, it will suffice to take, as 
a sample of the pacific or industrial type, the Northern 
States of America before the late war. Here mihtary or- 
ganization had almost disappeared; the infrequent local 
assemblings of militia had turned into occasions for jol- 
lity, and every thing martial had faUan into contempt. 
The traits of tho pacific or industrial ^e are these — that 
the central authority is relatively feeble ; that it interferes 
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scarcely at all with the private actions of iudividuala ; and 
that tlie State, instead of being that for the benefit of 
whieli individuala exist, haB become that which exists for 
the benefit of individnals, 

It remains to add that tliis metamorphosis, which takes 
place jn societies along with a higher civilization, very 
rapidly retrogrades if the surrounding conditions become 
unfavorable to it. During the late war in America, Mr. 
Seward's boast—" I touch this hell, and any man in the 
remotest State is a prisoner of the Government " (a boast 
which was not an empty one, and which was by many of 
the HepubUcau party greatly applauded) — shows us how 
rapidly, along with predatory activities, there tends to be 
reaumed the needful type of centralized structure; and 
how there quietly grow up the corresponding sentiments 
and ideas. Our own history since 1815 has shown a 
double change of this kind. During the thirty years' 
peace, the predatory organization dwindled, the mihtary 
sentiment greatly decreased, the industrial organization 
rapidly developed, the assertion of the individuality of the 
citizen became moro decided, and many restrictive and 
despotic regulations were got rid of. Conversely, since 
the revival of predatory activities and structures on the 
Continent, our own offensive and defensive structures 
have been redeveloping, and the tendency toward increaee 
of that centralized control which- accompanies such struct- 
ures has become marked. 

And now, closing this somewhat elaborate introduc- 
tion, I am prepared to deal with the question put to me. 
Prot' Hnsley, after quoting some passages from that es- 
say on the " Social Organism " which I have supplemented 
in tlie foregoing paragraphs ; and after expressing a quali- 
fied concuiTcnco which I greatly value as coming from ho 
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highly litted a judgo, procooda, with cliaractorietic a 
to commont on wliat Bcoms an incongniity betwcoii certain 
analogies Bat tbrtli in that essfty, and the doc-trine I hold 
resijoctiiig tlio duty of the State. Ilefoiring to a pUBsa^ 
in which I havo dcacribod the function of tho individual 
brain as "that of 'averagi-ng tho intcrestB of life, plj^sical, 
intellectual, moral, social," oud havo compared it to tho 
foTiction of Parliament as " that of aecragimj tlw intoroBte 
of the variou8 classos in a community," adding that "u 
good Parliament ia one in wliich the parties answering to 
tliose respective interests are so balanced that their united 
legislation concedes to cadi dasa as much as conaista with 
tlio elaims of tho rest" — Prof. Hiixloy proceeds to say: 

"All tills uppoars to bo very JubI. But if tlio roBomblanoea be- 
twooD the body plijuioloBiool and tlio boilypolitlo oxa uny Indloa- 
tlon, not only of wliiit the laUor U, oiii) huw it huH buuonio what it U, 
but wlint It ought to be, and what it ]> toniliaK to become, 1 eannot 
but tblnk that tho real force of tho analogy is tiitiiUy oppoHod to 
the nugativo view ol' State fuuoLion. 

"Bupposo that, in aooordanoo with thia view, oauh mnBolo wore 
to miUntftln that the norvoua Bystoiu liftd no right to interfere with 
its oontraotiov, except to prevent it from liinderioR tho oontracUon 
of another niuBcle; or caoh gland, that it had a right to aocroto, ao g 
long as ita secretion interfered with no other; aapposo every aepa- 
rato oeO loft free to follow its own " lotoveat," and lamez-fairt Lord 
of all, what would booome of the body pliy Biological ! " 

On tliis question the romarlc I havo firat to mako is, 
that if I hold tho doctrine of M. Proudhon, who deliber- 
ately named himaelf an "anarchist," nnd if along with 
this doctrine I hold tho abovo-indicatcd tlioory of social 
Btrufitnrcs and functions, tho inconsistency implied by tha 
(juestion put would be clear, and tho (piesti^ would be un- 
answerable. But since I entertain no aiich view as that of 
Proudhon — since I hold that within its pi-oper limits gOT- 
ernmontftl action ia not einiply legitimate hut all-important 
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— I do not sec how I am concerned with a question wliieli 
tacitly supposes that I deny the legitimacy and the impor- 
tance. Not only do I contend that the i-estraining power 
of the State over individaals, and bodies or classes of in- 
dividnals, is requisite, but I have contended that it should 
1)6 exercised much more efEectnally, and canied out much 
further, than at present.* And as the maintenance of 
this control implies the mauitenance of a controlUng appa- 
ratofl, I do not see that I am placed in any difficulty when 
I am asked what would happen were the controlling appa- 
ratus forbidden to interfere. Further, on this general as- 
pect of the question I have to add that, by comparing the 
deliberative assembly of a nation to the dehberatlve ner- 
vous centre of a vertebrate animal, as respectively averag- 
ing the interests of the society and of the individual, and 
as both doing this through processes of representation, I do 
not mean to identify the two sets of interests ; for these 
in a society (or at least a peaceful society) refer mainly to 
interior actions, while in an individual creatnro thoy refer 
mainly to exterior actions. The " intercsta " to which I 
refer, as being averaged by a representative governing 
body, are the conflicting interests between class and class, 
as well as between man and man — conflicting interests the 
balancing of which is nothing but the preventing of ag- 
gression and the administration of justice. 

I pass now ti'om this general aspect of the question, 
which does not concern me, to a more special aspect 
which does concern mo. Dividing the actions of govern- 
ing Btmetures, whether in bodies individual or bodies 
politic, into the positively re^laime and the ne^atwdy 
Tegulatme, or those which stimulate and direct, as dis- 
tinguished from those which simply restrain, I may say 
that if there is raised the question— "What will happen 
• SM"SociiiI Statics," tLaj), iiL, "TliuDHlyof llio Bliilc." 
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when tlio controlling apparatus dooa not ant 1 there are 
quite ditfercnt roplies according as one or other systom 
of organs is referred to. It', in the individnal body, the 
muscles were severaUy independent of the deliberative and 
executive centres, titter impotence would result : in tho 
absence of muscnlar coui'dination, there would he no pos- 
Bibility of standing, much less of acting on Bm-rounding 
things, and the body would bo a prey to the first enemy. 
Properly to combine the actions of these outer organs, the 
great nervous centres must exercise functions that are 
both positively regulative and negatively regulative — 
must both command action and arrest action. Similarly 
with the outer organs of a political body. Unlosa the 
offensive and defensive structures can be despotically com- 
jnanded by a central authority, there cannot be those 
prompt combhiations and adjustments required for meet- 
ing the variable actions of external enemies. But if, in- 
stead of asking what would happen supposing the outer 
organs in either case were without control from the great 
governing centres, we ask what would happen were the 
inner organs (the industrial and commercial structures in 
the one case, and the alimentary and distributive in tho 
other) without such control, the answer is quite different. 
Omitting the respiratory and some minor ancillary parts 
of the individual organism, to which the socinl opganism has 
nothing analogous ; and limiting ourselves to absorptive, 
elaborative, and distributive structures, which are found in 
both ; it may, I think, be snccessfiiUy contended that in 
neither the one ease nor the other do they require the posi- 
tively regulative eontrol of the great governing centres, but 
only tho negatively regulative. Let us glance at the fects.* 

* LcBt (here should be 11117 Q^aun'lcratandiqg of tho tenanpoiUivelgrtffti' 
laliDi ond ntgatitielyregvlaibn, lot ma briefly illustrate tlieoL If a man hu 
tl, KoA I oHIier culllvalo it foe him, pirCinlly or wboll<^, or ilictnlc any of 
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Digestion and circulation go on vory wnll In liitintlitii 
and idiots, though the higher norvouit tcritn-K iiro olllior 
deranged or partly absent. Thu vital I'linctlmin itmntiuil 
properly during sleep, though leas aRtivoIy L]mu wliuii llt« 
brain is at work. In infiincj, while thu ovrtilinr-iii'liinl 
systeiii is almost incapable, and cannot vvuii )i»i'tiirrii «)ti:|i 
simple actions as those ofcoiiiinanding tlici ni-liiniilara, Mm 
visceral functions are active and rogwlar, Sur In mi imIiiU 
does that arrest of cerebral action olw^wu by iiwumaliljlty, 
or that extensive paralyiriii of the R[iin»I nyntum i^Uitili 
renders all the liiribs imiriovable, |>r<;vimt tlitnw rtiiiuibtiM 
from being carried on for s ei'<n»iijr:raljl<i llmui limugh 
they necessarily I>c^n to Haff m the dlieeii'n irf lUu ilu- 
mand which an active system of outer orguiu iimkui »)»(» 
thenu These interna] orgaiut ar«, irultxti, mi little uitdur 
the positively directive ouulrol of tlui great luanuui 
eentres, tl^ tbeir iodependeoeg b oAen \urf \uatu\uU' 
lent. Xo m anda t e wnt fato tb« luUtriifr »l'>|>« iuj atidi.'k 
of diarrboa; nor, wfccn an lOidigeatiMM nxt*! <:xi.<it(.« Mm 
etrads^on at s^it, and preveoiA deep, uiJl die bidding 
at die bawB eawe tbe Iieait to pitl£itt« uk/Tu '{uidly. U 
ta doaldeai tree that tbece vital ptoeemes are uu>diJi(?4 iu 
important w^i^ budi I17 general ctiinBiation aod by iu- 
hilntkm. frma tbe cc g ch to yinal Systran j but Uiat iJu-y 
are mainly indcpeodent canaol, J duidf, be tjuuetwiusd. 
Ike &eta tbat pezistskic moturti df tlie intgetinee can ^ 
OB when dwar dctvoob eonibectioae sro eut, aad that tlia 



liaat'f atie Um Inm «r it iwrf-'v^ aitb lu« node uf Hcoriaf 
■eactfif chw*'aEl«i» wfaiB WnMdira vilfc Mtahar dina 
If panuii tf bii cnde. 
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heart (ia cold-blooded vertebrates, at least) continues to 
pulsate for some time after being detached from the body, 
make it mauifest that the eiwiitaneoua activities of these 
vital organs subserve the wants of the body at large with- 
out direction from its higher governing centres. And 
_ this is made even more manifest if it be a fact, as alleged 
by Sehmulewitseh experimenting under Lndwig's direc- 
tion, that, under duly-adjusted conditions, the secreUou 
of bile may be kept np for some time when blood is 
passed through the excised liver of a newly-killed rabbit. 
There is an answer, not, I think, nnsatlafactory, even t« 
the cracidl part of the question — " Suppose every sepa- 
rate cell left free to follow its own interests, and laisaez- 
faire Lord of all, what wonid become of the body physic- 
logical % " Limiting the application of this question in the 
way above shown to the organs and parts of organs wMch 
carry on vital actions, it seems to me that much evidence 
may be given for the belief that, when they follow their 
respective " int^ests " (limited here to growing and mul- 
tiplying), the general weltarc will be tolerably well se- 
cured. It was proved by nunter*8 experiments on a kite 
and a sea-gidl, that a part of the aUmentaiy canal which 
has to triturate harder food than tliat which the creature 
naturally eats, acquires a thicker and harder lining. 
When a stricture of the intestine impedes the passage of 
its coutentfl, the muscular walls of the intestine above, 
thicken and propel the contents with greater force. 
When there is somewhere in the coarse of a circulation a 
serious resistaneo to the passage of blood, there habitually 
occurs hypertrophy of the heart, or thickening of its mas- 
enlar walls ; giving it greater power to propel the blood. 
And similarly, when the duct through which it discharges 
its contents is obstructed, the gall-bludder thickens and 
strengthens. These changes go on without any direction 
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from* the brain — without any conscifffsncss tliat thej are 
going on. They are effected by the growth, or multipli- 
cation, or adaptation, of the local uiiits, be they cells or 
fibres, which results from the greater action or modified 
aetioii thrown upon them. The only prerequisite to this 
BpontaneouH adaptive change is, that these local miits shall 
be supplied with extra blood in proportion as they per- 
form extra function — a prercquisito answering to that se- 
cured by tlie administration of jiistice in a society ; name- 
ly, that more wort shall bring more pay. If, however, 
direct proof be called for that a system of organs may, by 
carrying on their several independent activities uncon- 
trolled, secure the welfare of the aggregate tliey fonn, we 
have it in that extensive class of creatures which do not 
possess any nervons systems at aU ; and which neverthe- 
less show, some of them, considerable degi-ecs of activity. 
Tlie Oceanic Hydrozoa supply good examples, Notwith- 
standing " the multiplicity and complcidty of the organs 
which some of them possess," tlieeo creatures have no ner- 
vous centres — no regulative appai'atus by which the ac- 
tions of their organs are coordinated. One of their higher 
kinds is composed of different pajls distinguished as cceno- 
aarc, polypitcs, tentacles, hydroeysts, neetocalyces, geno- 
calyces, etc., and each of these different parts is com- 
posed of many partially-independent units — tliread-cells, 
cCiatcd cells, contractile fibres, etc. ; so that the whole or- 
ganism is a group of heterogeneous gi-oups, each one of 
whicii is itself a more or less heterogeneous group. And, 
in the absence of a nervous system, the aiTiingement must 
necessarily be such that those different units, and different 
groups of nnits, acverflljj^jaiBBfagHtl^iP diTi^'ttai Jivgg 
without positive d 
by virtue of tioir e 
into which they 1 



ADMDHBTHATION. 

nance of one aiiollBr and the entire aggiTgdte. JWd if 
this can be bo with a eet of organs that are not connected 
by ncn'os, much more can it he bo with a set of organs 
which, like the viscera of a higher animal, have a special 
Bet of nervoUB communications for exciting bno another to 
cooperation. 

Lot US tm-n now to the parallel classes of phenomena 
which tlie social organism presents. In it, ae in the indi- 
vidual organism, we find that wliile tlie Bystem of external 
organs must bo rigorously snbordiuatcd to a great govern- 
ing centre which positively regulates it, the system of iu- 
temal organs needs no such positive regulation. The 
production and interchange by which the national life is 
maintained, go on as well while Parliament is not sitting 
as wlule it is sitting. When the members of the Mioistry 
are following grouse or stalking deer, Liverpool importsj 
Manchester manufactures, London distributes, just as usual. 
All that is needful for the normal perfonnauco of these 
internal social functions is, that tho restrnining or inhibi- 
tory structures shall continue in action : these activities of 
individuals, corporate bodies, and classes, must bo carried 
on in such ways as not to transgress certain conditions 
necessitated by tho simultaneous carrying on of other ac- 
tivities. So long as order is maintained, and the fulfil- 
ment of contracts is ovcrywhero enforced — ■ so long as 
there is secured to eaeli citizen, and each combination of 
citizens, the full return agreed upon for work done or 
commodities produced ; and so long as each may enjoy 
what he obtains by labor, without trenching on his neigh- 
bor's like ability to enjoy; these functions will go on 
healthfully — more lioaltbfully, indeed, than when regulated 
in any other way. Fully to recognize tho fact, it is 
needful only to look at the origins and actions of tlie lead- 
ing industrial structures. We will take two of them, the 
most remote from one anotlicr in their natures. 
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The first sliall "be those by which food la produced aud 
distributed. In the fourth of hia " Introductory Lectures 
on Political Economy," Archbishop Wliately remarks that : 

" Many of the most important olijecta are accomplished by the 
joint ageucy of peraoas who never think of them, nor have any idea 
of acting in cour.ert; and that, with a certainty, completeness, and 
regalarity, which probably the most diligent benevolence, under tha 
gnidanco of the ^oatest hnman wisdotn, conld never have attained." 

To enforce this tnith he goes on to say : " Let any one 
propose to himself the problem of supplying with daily 
provisiona of all kinds such a city as our metropolis, con- 
taining above a million of inhabitants." And then he 
points out the many immense difficulties of the task 
canecd by inconstancy in the arrival of supplies ; by the 
perishable nature of many of the commodities; by the 
fluctuating number of consumers ; by the heterogeneity 
of their demands ; by variations in the stocks, immediate 
and remote, and the need for adjusting the rate of con- 
smnption ; and by the complexity in the process of dis- 
tribution, required to bring due quantities of these many 
Bommodities to the homes of all citflfens. And, having 
dwelt on these many difficulties, he finishes hia picture by 
saying; 

" Yet this oljeot is aooomplished far better than it could be by 
any effort of human wisdom, throngli the agency of men, who think 
each of nothing beyond his own immediate interest — who, with that 
object in view, perform their respective parts with cheerful zeal — 
and comhino itnconscionsly to employ the wisest moans for effecting 
an object, the vastness of which it would bewilder them ovtii to 
contemplate," 

But though the far-spreading aad complex organization 
by which foode of all 1 ' ' - - - 

distributed throu^ont tllBji 
growth and not a Slate i| 
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does not detormine wliero and in what q^uantitios cereals 
and cattle and sheep shall be reared ; ttiougb it does not 
arrange their respective prices so as to make supplies last 
until I'l'esh supplies can come; thongh it has done nothing 
toward causing that great improvement of qnahty which 
has taken place in i'ood since early times ; thongh it has 
not the credit of that elaborate apparatus by which bread, 
and meat, and milk, and grocems, come round to our 
doora with a daily pulse that is as regular as the pulse of 
the heart ; yet the State has not been wholly passive. It 
has from time to time done a great deal of mischief. 
When Edward I. forbade all towns to harbor forestallers, 
and when Edward VT. made it penal to buy grain for the 
purpose of selling it again, they were preventing the pro- 
cess by which consumption is adjusted to supply; they 
were doing all that coidd bo done to insure alternations 
of abundance and starvation. Similarly with the many 
legislative attempts since made to regulate one branch or 
other of the food-industry, down to the corn-haw sliding- 
scalo of odious memory. For the marvellous efficiency of 
this organization ma are indebted to private enterprise; 
while the derangeinents of it we owe to the positively- 
regulative action of the Government. Meanwhile, the 
negatively-regulative action required to keep this organi- 
zation in order, Government has not duly peribrmed, A 
quick and costless remedy for breach of contract, when a 
trader sells, as the commodity asked for, what proves to bo 
wholly or in part some other commodity, is still wanting. 
Our second case shall bo the organization which so im- 
mensely fiicilitates commerce by transfers of claims and 
credits. Banks were not inventions of julers or their 
eounsellors. They grew up by small stages out of the 
transactions of traders with one another. Men who for 
security deposited money with goldsmiths, and took re- 
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eeipts ; goldamiths who began to lend out at interest the 
moneys left -with them, and then to offer interest at lo-wer 
rates to those who would deposit money ; were the found- 
ers of them. And when, as presently happened, the re- 
ceipt-notes became transierable by indorsement, banking 
commenced. From that fitage upward the development, 
notwithstanding many liinderanecs, has gone on naturally. 
Banks have sprang up under the same stimulus which has 
produced all other kinds of trading bodies ; the multiplied 
forms of credit have been gradually diti'erentiated from the 
original form ; and while thertianking system has spread 
and become complex, it has also become consolidated into 
a whole by a spontaneous process. The dearing-house, 
which is a place for carrying on the banking between 
bankers, arose unobtrusively out of the effort to econo- 
mize tune and money. And when, in 1862, Sir John 
Lubbock — ^not in his legislative capacity, but in liifl capa- 
city as banker — succeeded in extending the privileges of 
the clearing-house to country banks, the unification was 
made perfect ; so that now the transactions of any trader 
in the kingdom with any other may be completed by the 
writing off and balancing of claims in bankers' books. 
This natural evolution, be it observed, has reached with 
uB a lugher phase than has been reached where the posi- 
tively-regulative control of the State is more decided. 
They have no clearing-house in Franco ; and, in France, 
the method of making payments by checks, so dominant 
among onreclvcs, is very little employed and in an imper- 
fect way. I do not mean to imply that in England the 
State has been a mere spectator < 
Unfortunately, it has from the I 
with banks and bankers : 
vantage, or tkat of the publ 
bank was in some sense a Stf) 
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for security at tho Mint in the Tower. But when Charles 
I. appropriated their property without consent, and gave 
it back to them only under pressure, after a long delay, 
he destroyed their confidence. Similarly, when Charles 
n., in furtherance of State-business, eame to have habitual 
transactions with the richer of the private bankers; and 
when, having got nearly a million and a half of their 
money in the Exchequer, he stole it, ruined a multitude 
of merchantB, distressed ten thousand depositors, and 
made some lunatics and suicides, he gave a considerable 
shock to the banking systelS as it then existed. Though 
the results of State-relations with banks in later times 
have not been so disastrous in this direct way, yet they 
have been indirectly disastrous— perhaps even in a greater 
degree. In return for a loan, the State gave the Bank of 
England special privileges ; and fur the increase and con- 
tinuance of this loan the bribe was the maintenance of 
tliesB privileges — privileges whicli immensely hindered the 
development of banks. The State did worse — it led the 
Bank of England to the verge of bankruptcy by a forced 
issue of notes, and then authorized it to break its prom- 
ises to pay. Nay, worse still, it prevented the Bank of 
England from fulfilling its promises to pay when it wished 
to fulfil them. The evils that havo arisen irom the posi- 
tively-regulativo action of the State on banks are too 
multitudinous to be here enumerated. They may be 
found in tlie wntings of Tooke, Newmarch, Fullarton, 
Madeod, Wilson, J. S. Mill, and others. AU we have 
here to note is, that while the enterprise of citizens in tho 
pursuit of private ends has developed this great trading- 
process, which so greatly facilitates all other trsding-pro- 
coeses. Governments have over and over again disturbed 
it to an almost fatal extent ; and that, while they have 
done immense mischief of one kind by their positively- 
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regulative action, thoy have done immense mischief of 
another kind by failing in their negatively-regolative ac- 
tion. They have not done the one thing they had to do : 
they Iiavc not uniibrmly insisted on fulfilment of contract 
between the banker and the customer who takes hia prom- 
ise to pay on demand. 

Between these two eases of the trade in food and tha 
trade in money might bo put the cases of other trades — 
all of them carried on by organizations similarly evolved, 
and similarly more or less deranged from time to time by 
State-meddling. Passing over theae, however, let ns turn 
from the positive method of elncidation to the compara- 
tive method. "When it is questioned whether the spon- 
taneous cooperation of men ui pursnit of personal benefits 
will adequately work out tlie general good, we may get 
guidance for judgment by comparing the results achieved 
in societies where spontaneous cooperation has been most 
active and least regulated, with the results achieved in so- 
cieties where spontaneons cooperation has been less trusted 
and State-action more trusted. Two eases, furaished by 
the two leading nations on the Continent, will suffice : 

In France, the Ecole d^ Ponts et Chauss^es was found- 
ed in l7iT for educating civil en^neers; and in 1795 
was founded the Ecole Polytechuique, serving, among 
other purposes, to give a general scientific training to 
those who were afterward to be more specially trained 
for civil engineering. Averaging the two dates, we may 
aay that for a century France has had a State-established 
and Statc-mnintainod appliance for producing skilled men 
of this class — a double gland, we may call it, to secrete 
engineering faculty for public use. Li England, until 
quite recently, we have had no institution for propai'Ing 
civil engineers. Not by intention, but unconsciously, we 
left the fumiBhing of en^necring faculty to take place 
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under tho law of supply ami demaDiJ — a law whk'b at 
prcBCnt seems to bo no more recognized as applying to 
education, than it was recognized as applying to com- 
merce in tlie days of bounties and rcBtrictiona. This, 
however, by the way. "Wo have here simply to note that 
Criiidley, Smeaton, Kcnnie, Telford, and the rest, down to 
George Stephenson, acquired their knowledge, and got 
their experience, without State aid op supervision. "What 
have been the comparative rcBults in the two nations? 
Spaco does not allow a detailed comparison : tho later re- 
sults must suffice. Railways originated in England, not 
in France. Railways spread through England faster than 
through Franco. Many railways in Franco wore laid out 
and officered by English engineers. Tho earlier French 
railways were mado by English contractors; and Englieh 
locomotives served the French makers as models. Tho 
first French work written on locomotive engines, published 
about ISiU (at least I had a copy at that date), was by tho 
Comto do Pambour, who had studied in England, and 
wlio gave in his work nothing whatever but drawings and 
descriptions of the engines of English makoi's. 

Tho second iUustratiou is supplied to us by tho model 
nation, now so commonly held np to us for imitation. 
Let us contrast London and Berlin in respect of an all- 
essential appliance for tlie comfort and health of citizens. 
Wlicn, at the beginning of the scvonteentli century, the 
springs and loealconduita,supplemeutedby water-carncifi, 
failed to supply the Londonora ; and when tho water-fam- 
ine, for a long time borne, iiad failed to make tho Corpo- 
ration do more than propose schemes, and had not spurred 
tlio central government to do any thing ; Ilugh Myddlcton, 
a merchant citizen, took in hand himself the work of 
bringing tho New River to Islington. When ho had half- 
completed tlie work, the lung camo to his help — not, in- 
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dcedj in liis capacity of ruler, but in the capacity of specu- 
lator, investing his money with a view to profit : his sliare 
being disposed of by liis succcBsor nfter the formation of 
the New Eiver Company, which finished the distributing 
eyetem. Subsequently, the formation of other water-com- 
panies, utilizing other Bources, has given London a water- 
supply that has grown with its growth. What, mean- 
while, happened at Berlin? Did there in l(il3, when 
Hugh Myddleton completed his work, grow up there a 
like efficient eysteni? Not at all. The seventeenth cen- 
tury passed, the eighteenth centiu-y passed, the middle of 
the nineteenth century was reached, and still Berlin had no 
water-supply hko that of London. What happened then % 
Did the paternal government at length do what had been 
so long left undone? No. Did the citizens at length 
unite to secure the desideratum ? No. It was finally 
achieved by the citizens of another nation, more accus- 
tomed to cooperate in seeming their own profits by minla- 
tering to public needs. In 1845 an English company was 
formed for giving Berlin an adequate water-supply ; and 
the work was excented by English contractora — Messrs. 
Fox and Crampton. 

Should it be said that great works of ancient nations, 
in the shape of aqueducts, roads, etc., might be instanced 
in proof that State agency secures such cuds, or should it 
be said that a comparison between the early growth of in- 
land navigation on the Continent, and its later growth 
here, would be to our disadvantage, I reply that, littlr- ir 
they at first seem so, these facts arc congmous with the (;< ' 
cral doctrine. "WTiilo the predatory social type is thi<u'. 
nant, and the indnatrial organization but littlo dcvcloi" K 
there is but one cot-irdinating agency for roj^nlnting l"'tli 
Bets of activities, jnitt fl« WG eavr hnp|>cini! with the l'>\v 
typcB of individual organisms. It ifl only i 
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erftblc advanco has boon iiiado in ttat metamorphoBis 
wbicli develops the indiistrinl structures at the expeoEe of 
tlie predatory structures, and wliioli brings along with it a 
substantially independent coordinating agency for the in- 
dustrial structures — it is only then that the efficiency of 
these spontaneous cooperations for all purposes of internal 
social life becomes greater than the efficiency of the central 
governing agency. 

Possibly it will be said that, tliongh, for subserving ma- 
terial needs, tbo actions of individuals, stimulated by ne- 
cessity and made quick by competition, are demonstrably 
adequate, they are not adequate tor subserving other 
needs, I do not see, however, that the facta justify this 
position. We have but to glance around to find in abon- 
daneo similarly-generated appliances for satisfying our 
higher desires, as well as our lower desires. Tlie fact that 
the Fine Arts have not thi-iven here as much as in some 
Continental conntriea is ascribable to natural churacter, to 
absorption of our energies in other activities, and to the 
repressive influence of chronic asceticism, rather than to 
the absence of fostering agencies: these the interests of 
individuals have provided in abundance. Literature, in 
which we are second to none, owes, with ns, nothing to 
State aid. The poetry which will Uve is poetry which has 
been written without official prompting, and, though we 
have habitually liarl a prize-poet, paid to write Inyal verses, 
it may be said, without disparaging the present one, that a 
glance over the entire list does not show any benefit de- 
rived by poetry from State patronage. Nor are other 
forma of literature any more iudobted to State patronage. 
It was because there was a public liking for fiction that 
fiction began to bo produced, and the continued public 
liking causes a continued production, including, along 
with much that is worthless, mueli that coiild not have 
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been made better by any aeademio or other snpci-vision. 
And the like holds of biographies, histories, scientific 
boobs, etc. Or, as a still more striking ease of an agency 
that has grown np to meet a non-material want, take the 
newspaper press. "What has been the genesis of this raar- 
velloTis appliance, which each day gives ns an abstract of 
the world's life the day before? Under what promptings 
have there been got together its staffs of editors, snb-edi- 
torg, article- writers, reviewers; its reporters of parliamen- 
tary debates, of public meetings, of law cases and police 
cases; its critics of music, theatricals, paintings, etc.; its 
correspondents in all parts of the world ? Who devised 
and brought to perfection this system which at six o'clock 
in the morning gives the people of Edinborgh a report of 
the debates that ended at two or three o'clock in the 
House of Commons, and at the same time tells them of 
events that occurred the day before in America ? It is 
not a Grovemment invention. It is not a Government 
suggestion. It has not been in any way improved or de- 
veloped by legislation. On the contrary, it has grown up 
in spite of many hindcrances from the Government, and 
burdens which the Government has imposed on it. For a 
long time the reporting of parhamentary debates was re- 
sisted; for generations censorships and proseentions kept 
newspapers down, and for several subsequent generations 
the laws in force negatived a cheap press, and the educa- 
tional benefits accompanyiog it. From the war-corre- 
spondent, whoso letters give to the very nations that are 
fighting their only trustworthy accounts of what is being 
dene, down to the newsboy who brings round the third 
edition with the latest telegrams, the whole organization 
is a product of spontaneous cooperation among private in- 
dividuals, aiming to benefit themselves by ministering to 
the intellectual needs of tlicir fellows — ^aiuiiog also, not a 
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fciv of them, to benefit their fellows by giviDg them 
dearer ideas and a higher Btamlard of right. Nay, more 
than this is true. While the press is not indebted to tho 
Government, the Government is cnormonsly indebted to 
the press, -without ivhicli, indeed, it would stumble daily 
in the performance of its functions. This agency, which 
tho State once did its best to put down, and has all along 
impeded, now g^ves to the ministers news in anticipation 
of their dispateliea, gives to members of Parliament a 
guiding knowledge of public opinion, and enables them to 
epealc from the House of Commons benches to their con- 
stituents, and gives to both legislative chambers a full 
record of their proceedings. 

I do not see, therefore, how thcro can ho any doubt 
respecting the sufficiency of agencies thus originating. 
The truth, that, in this condition of mutual dependence 
brought about by social life, there inevitably grow np ar- 
rangements such that each secures his own ends by min- 
istering to the ends of others, seems to have been for a 
long time one of those open secrets which remain secret 
because they are so open ; and even now the conspicuoua- 
ness of this truth seems to cause an imperfect conscious- 
ness of its full meaning. The evidence shows, however, 
that, even were there no other form of spontaneoua 
cooperation among men than that dictated by self-inter- 
est, it might bo rationally held that this, under tho neg- 
atively-regnlative control of a central power, would work 
out, in proper order, the appliances for aatistying all needs, 
and carrying on healthfully all the essential social functions. 

But there is a further kind of spontaneous coiipera^ 
tion, arising, like the other, independently of State action, 
which takes a large share in satisiying certain classes of 
needs. Familiar though it is, this kind of sjwntaneous co- 
operation is habitually ignored in sociological d 
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Alike tVom ncwspapor articles and parliamentary debates, 
it might bo inferred that, beyond the forco duo to men'a 
Beltish activities, there is no other eocial foreo than the 
govcrnnicntal force. There Booma to bo a deliberate omis- 
sion of the fact that, in addition to their selllsh interests, 
men have sympathotie interests, which, acting individually 
and cooperatively, work out results scarcely less romark- 
ablo than those which the selfish interests work out. It ia 
true "that, during the earlier phaaea of social evolution, 
while yet the typo is mainly predatory, agencies thus pro- 
duced do not exist ; among the Spartans, I siippoBO, there 
were few, if any, philanthropic agencies. But aa there 
arise forms of aociety leading toward the pacilic type — 
forma in which the industrial organization develops itself, 
and men's activities become of a kind tliat do not perpetu- 
ally soar their sympathies — those structures which their 
sympathios generate become many and important. To 
the egoistic interests, and the cociperations prompted by 
them, there come to be added the altruistic interests and 
their cooperations ; and, wluit the one set fails to do, the 
other does. That, in hia presentation of the doctrine ho 
opposes. Prof. Huxley did not set down the effects of fel- 
low-feeling as supplementing the effects of self-regarding 
feelings, ffurprisos me the more, because he displays fellow- 
feeling himself in ho marked a, degree, and shows in his 
career how potent a social agoncy it becomea. Let ns 
glance rapidly over the results wrought out among our- 
selves by individual and combined " altruism " — to employ 
M. Comte's useful word. 

Though they show a trace of this feeling, I will not 
dwell upon the numeroua institutions by which men are 
enabled to average the chances throughout life by inams 
ranee societies, which provide against tbo evils entailed by 
premature deaths, accidents, fires, wrecks, etc., tor these 
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are luamly mercantilo and egoistic in tlieir origin. Nor 
will I do iiioro than name thoae luultitudinouB Friendly 
SoL'iotios that Lave arisen spontaneoualy among tLo work- 
iug-das903 to give mutual aid in time of Bickncsa, and 
which the CoinmisBion now sitting ia showing to be Im- 
mensely beneficial, notwithstanding their defects; for 
these also, though containing a larger element of sjm- 
pat]iy, are promjtted chiefly by anticipations of personal 
beneiits. I>caving these, let us turn to tlie organize- 
tioUB in which altruism is more decided — taking first 
that by which rehgious ministrations are carried on. 
Throughout Scotland and England, cut nway all tliat part 
of it which is not established by law — in Scotland, the 
Episcopal Church, the Pree Church, the United Prcshyte- 
rians, and other Dissenting bodies ; in England, the Wes- 
leyans, Independents, and the various minor sects. Cut 
oil) too, from the Established Church itself, all that part 
added in recent times by voluntary zeal, made conspicn- 
0H8 enough by the new steeples that have been rising ou 
all sides ; and then also take out, from the remainder of 
the Established Church, that energy which has during 
these three generations been infused into it by competi- 
tion witli the Dissontora: so reducing it to the degraded, 
inert state in wliich John Wesley found it. Do this, and 
it becomes manifest that more tlian half the organization, 
and immensely more than half its function, is extra-gov- 
ernmental. Look round, again, at the multitudinous in- 
stitutions for mitigating men's ills — the hospitals, dispen- 
saries, almshouses, and tlie like — the various benevolent 
and mendicity societies, etc., of which London alone con- 
tains between aix'and seven hundred. From our vast St. 
Thomas's, exceeding the palace of the Legislature itself 
in bulk, down to Dorcas societies, and village clothing- 
clubs, we have charitable agencies, many in kind and 
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countlesa in number, which Biipplciiiciit, perhaps too 
largely, tlie legally-established one, and which, whatever 
evil they may hare done along with the good, have done 
far less evil than the Poor-Law organization did before it 
was reformed in ISSi, Akin to these are still more Btiik- 
ing examples of power in agencies thus originating, such 
as that furnished by the Autislavery Society, wliieh car- 
ried the emancipation of the slaves, notwithstanding the 
class opposition so predominant in the Legislature. And, 
if we look for more recent like instances, we have them in 
the organization which promptly and efficiently dealt with 
the cotton-famine in Lancashire, and in that which last 
year ministered to the wounded and distressed in France. 
Once more, consider our educational system as it existed 
till within these few years. Such part of it as did not 
consist of private schools, carried on for personal profit, 
consisted of schools or colleges set up or maintained by 
men for tho benefit of their fellows, and the posterity of 
their fellows. Omitting the few founded or partially 
founded by kings, the numerous endowed schools scat- 
tered throiighout the kingdom originated fi-om altruistic 
feelings (so far, at least, as they were not due to egoistic 
desires for good places in tho other world). And then, 
after these appliances for teaching the poor had been al- 
most entirely appropriated by the rich, whence came tho 
remedy? Another altruistic organization grew up for 
educating the poor, struggled against the opposition of 
the Church and the governing classes, eventually forced 
these to enter into competition, and produce like altruistic 
organizations, until by school systems, local and general, 
ecclesiastical, dissenting, and secular, the mass of the peo- 
ple had been brought from a state of almost entire igno- 
rance to one iu which nearly all of them possessed the 
rudiments of knowledge. But for these spontaneously- 
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developed agont-ies, iguorauce would have been universal. 
Not only sucli knowledge as the poor now possess, not 
only the knowledgo of the trading-clasBes, not only the 
Icnowledgo of those who write books and articles for the 
press, but tlie knowledge of those who carry on the busi- 
ness of the country aa ministers and legislators, has been 
derived from these extra-goverumeutal agencies, egoistic or 
altruistic. Yet now, strangely enough, the cultured intel- 
ligence of tho country lias taken to spuming its parent; 
and that to which it owes both its existence and tho oon- 
Bciousncss of its own value is pooh-poohed as though it 
had done, and could do, nothing of importance. One 
other fact let me add : While sucli teaching organizations, 
and their results in the shape of enlightenment, are due to 
these spontaneous agencies, to such agencies also are dne 
the great improvementB in the quahty of the culture now 
happily beginning to take place. The spread of scientific 
knowledge, and of the scientific spirit, has not been 
brought about by laws and officials. Our scientific soci- 
eties have arisen from the spontaneous cooperation of 
those interested in the accumulation and difi^usion of the 
kinds of truth they respectively deal with. Though the 
British Association has from time to time obtained certain 
small subsidies, their results in the way of advancing sci- 
ence have home but an extremely small ratio to the re- 
sults achieved without any such aid. If there needs a 
conclusive illustratiou of tho power of agencies thus aris- 
ing, wo have it in the history and achievements of the 
Koyal Institution. From this, which is a product of altru- 
istic cooperation and which has had for its successive pro- 
fessors Toung, Davy, Faraday, and Tyndall, there has come 
a series of brilhaut discoveries which it would be diffi- 
cult to parallel by a series from any State-nurtured institu- 
tion. 
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I hold, then, that forced, as men in society nre, to seek 
Batisfftction of their own wants by saisfying the wants of 
others ; and led as they also arc by sentiments which so- 
cial life has foEtered, to satisfy many wants of others irre- 
speetire of their own ; they are moved by two sets of 
foreea which, working together, wih amply suffice to carry 
on all necdfiil activities ; and I think the facts fully juetiiy 
this behef. It is trac that, api'iori^ one woold not have 
supposed that by their unconscious eoiiperatione men could 
have wrought out such residts, any more than one would 
have supposed, a priori, that by their uncunBciouB cooper- 
ation they, could have evolved Language. But reasoning 
aposteriori, which it is best to do when we have the fiicta 
before us, it becomes manifest that they can do this ; that 
they have done it in veiy astonishing ways ; and perhaps 
they may do it hereafter in ways still more transcending 
expectation. Scarcely any scientific generahzation has, I 
think, a broader inductive basis than we have for the be- 
lief that these egoistic and altruistic feelings are powera 
which, taken together, amply suffice to originate and carry 
on all the activities which constitute healthy national life : 
the only prerequisite being, that they shall be under the 
negatively-reguLitive control of a central power — that the 
entire aggregate of individuals, acting through tlio legisla- 
ture and executive as its agents, shall put upon each indi- 
vidual, and group of individuals, the restraints needful to 
prevent aggression, direct and indirect. 

And here I might go on to supplement the argument 
by shoVing that the immense majority of the evils which 
government aid is invoked to remedy, are evils which 
arise immediately or remotely because it docs not perform 
properly its negatively-regulative function. From the 
waste of, probably, £100,000,000 of national capital in nn- 
productive railways, for which the Legblaturo is respon- 
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eible by permittuig the origmal Jiroprietary contracts to 
be broken,* down to tlie railway accidents and loss of life 
caused by unpunetnality, whicli would never Lave grown 
to its present height were there an easy remedy for breach 
of contract between company and passenger ; nearly all 
the vices of railway management have arisen from the 
non-administration of justice. And everywhere else wo 
shall find that, were the restraining action of the State 
prompt, effective, and costless to those aggrieved, the 
pleas put in for positive regulation would nearly all disap- 
pear. 

I am thus brought naturally to remark on the title 
given to this theory of State functions. That " Adminis- 
trative Nihilism " adequately deaeribes the view set forth 
by Von Ilumboldt, may be : I liavo not read his work. 
But I cannot see how it adequately describes the doctrine I 
have been defending ; nor do I see how this can be proi>- 
erly expressed by the more positive title, " police-govern- 
ment," The conception suggested by pohce-govemment 
does not include the conception of an organization for ex- - 
temal protection. So long as eacli nation is given to 
burglary, I quite admit each other nation must keep 
gnarda, under the forma of army or navy, or both, to pro- 
vent burglars from breaking in. And the title police-gov- 
ernment does not in its ordinary acceptation comprehend 
these offensive and defensive appliances needful for deal- 
ing with foreign enemies. At the other extreme, too, it 
falls short of the full meaning to be expressed. While it 
duly conveys the idea of an organization required for 
chocking and punishing criminal aggression, it does not 
convey any idea of the no less important organization re- 
quired for dealing with civil aggression — an organization 
• See Essay on " Eailwny Morala imd Railway Policy." 
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quite essential for properly diseliar^ng tlie ncgatively- 
regnlative function. Though latent poliee-force may be 
considered aa giving their efficiency to legal decisions on 
all questions bronglit into niaiprius coarts, yet, since here 
poliee-force rarely comes into visible play, police-govern- 
ment does not BOggest this very extensive part of the ad- 
ministration of justice. Far from contending for a laissez- 
faire policy in the sense which the phrase commonly sug- 
gests, I have contended for a more active control of the 
kind distinguislinble as negatively regulative. One of tlic 
reasons I have urged for excluding 8tato action from other 
spheres, is, that it may become more efficient within its 
proper sphere. And I have urged that the wretched per- 
formance of its duties within its proper sphere continues, 
because it is mainly occupied with other duties.* The 
facts that often, in bankruptcy cases, three-fourths and 
more of the assets go in costs ; that creditors are led by 
the expectation of great delay and a miserable dividend to 
accept almost any composition offered; and that so the 
bankiTiptcy-law offers a premium to roguery; are facts 
which would long since have ceased to he facts, had citi- 
zens been mainly occupied in getting an efficient judicial 
system. If the due performance by the State of its all- 
essential function had been the question on which elections 
were fought, wc should not see, as we now do, that a shiv- 
ering cottager who steals palings for firewood, or a hungi-y 
tramp who robs an orchard, gets punishment in more than 
the old Hebrew measure, while great financial frauds 
which ruin their thoiisands bring no punishments. Wp" 
the negatively-regulative function of the State in in 
affairs dominant in the thoughts of men, within thi 
laturo and without, there woidd Le tolerated 
ment as that suffered lately by Mcasre. 
" &e Esbay on " Ovor-Legiskd 
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liill ; wlio, having boon robliod of i;<i,000 wortli of iii-oiv 
vrty nnil liATing sjtcnt £UGO in rcwui'di) for u]>{irL'1iou(litig 
thievcB, and in proseoiiting tlioni, cnniiot f<ot bii(;k tlic pro- 
cvuds ol' tbcir property ibuiid on tlio tliicvcB — wlio boar 
tlio C08t« of admlnlstoriiiR justice, wliilo tiio Corporation 
of London malcoa £1)40 prolit out of tlioii- loss. It is in 
InrjfO inuOHiiru bucuUHo I Iiold tbut iIiubu cryinf? itbuBOB and 
inotticioncioH, wbidi ovcrywboro (Juractorlzo the ndmlnie- 
tnition of JiiBtico, nood moro thiin any otlier ovils to bo 
ruitiodicd ; nud bocitu»u I Iiold Unit remedy of tboni can go 
on only an ta^t act tlio internid function of tbo iStato i» 
moro and moro roBtricted to tlio admiiiiBtration of JuHticej 
that I tako tho viow v/hlnh I hnvo boon rouxplaiuing. Ji 
M a taw unwersaUy illustraied by orgwmzatlotta of eoery 
kind) that, m jtroportign aa there is to he efficimoy, thtro 
tmiHt he fipeoialhaHcM, both of gtniot/uiv atid function — 
apemalizedion which, of neoesaiii/, implies aocom^Tvtfvng 
Immtc^/ion. And, ae I liavo cleowhoro argiiod, the de- 
volopmont of roprcBontativo government is tho dovolop- 
inont of a typo of govomniGnt flttod above all otliora for 
thin nLigiitivtily-roguIative control, and, abuvo nil otLoTB, 
ill fitted for positively-rogulativo control.* This doctrine, 
that while the nogativuly-regulativo control ehould be ex- 
tended and mndo hotter, the poBitivoIj-rcgulativo eontrol 
HJiouId bo dimintBhcd, and that the one diango implicB tlio 
other, may I)0 proporly called tbo doctrine of Specialized 
Admin iBtration — if it in to bo named from ita administra- 
tlvo aepoct, I rogrot that my proBeiitation of this doo ■ 
trino has boon Ruch ax to load to miHinturpretation. 
Either it iB that I have not ador[uately explained it, wliich, 
if truo, etirpriacH mo, or oIbo it In that tho space occupied 
in Becking to Hhow what are not the dutioa of the State Is 
BO nuich greater than tho B|)ace occupied In defining jta 

" Sue Kijiiiy on " IlpiiroBCiiUtlvu Ouvurmnuiit ; w!ut la IL good for I " 
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duties, that these last make but little impression. In any 
ease, that Prof. Huxley should have construed my view 
in the way he has done, shows me that it needs ftdler ex- 
position ; since, had he put upon it the construction I in- 
tended, he would not, I think, have included it under the 
title he has used, nor would he have seen it needful to 
raise the question I have endeavored to answer. 
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WHAT IS ELECTRICITY? 



Pkobably few, if any, competent phyeioista have, of 
lato years, used the tenn '* electric fluid " in any other 
than a conventional seuae. "When distinguiBbing cleutrio- ■ 
ity into the two kinds, " positive " and " negative," or 
" vitreous " and " resinous," they have used the ideas sug- 
gested by these names merely as convenient symhols, and 
not as representatives of different entities. And, now that 
heat and light are proved to be modes of motion, it has 
become obvious that all the allied manifestations of force 
must be modes of motion. 

"Wliat is the particular mode of motion which consti- 
tutes electricity, thus becomes the cjnestion. That it is 
some land of molecular vibration, dificrent from the molec- 
ular vibrations which luminous bodies give off, is, I pre- 
Bume, taken for gi-anted by all who bring to the considera- 
tion of the matter a knowledge of recent discoveries. Be- 
yond those simple oscillations of molecules, from which 
light and heat result, may we not snspcct that there will, 
in some cases, arise compound oscillations ? Xtut us con- 
sider whether the conditions under which electricity arises 
arc not such as to generate compound oscillations ; and 
whether the phenomena of electricity are not such as 
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muBt reault from oaeUlations ; and wlicther the pbcnorauna 
of dectricity. are not such as must result from compoiuid 
oscillationB. 

The univorBal antecedent to the production of clectrio- 
ity is the immediate or mediate contact of heterogeneous 
BubstanccB — subatanccs that are heterogeneous either in 
their inolecnlar eonatitutions, or in their molecular states. 
If, then, electricity is some mode of niolocular motion, and 
if, wlienever it is produced, the contact of Bubfitancea hav- 
ing tmliko molecules, or molecules in unlike states, is the 
antecedent, there aooma thrust upon us the conclusion that 
electricity results from some mutual action of molecules 
whoso motions are unlike. What muat this mutual action 
bo} 

Before proceeding to anawer this question, it will be 
needful to diaposo of a demurrer that may be entered 
against the aEBumption, that unlike molecules have unlike 
motions in -wliatevcr states of aggregation they may be. 
It is currently admitted that, bo long as they exist in the 
form of a gas, the particles of eacli kind of matter have a 
rate of vibration peculiar to themselves — a rate unlike the 
rates which the particles of other kinds of matter have. 
Prof. Tyndall has shown further that, when aggregated 
into a liquid, particles of any kind still maintain a rate of 
vibration synchi'onous with that which they had when 
diffused aa a gas. But it is alleged that, on coalescing into 
solid masses, particlea of different orders no longer main- 
tain their distinctive rates of vibration. It is concluded 
that they acverally take on vibrations of all orders, becausa 
solid matters, of whatever kinds, send off ethereal undula- 
tions of all lengths ; as is proved by the fact that each of 
them produces a continuous spectrum. I venture to thinks 
however, that this uiference ia not a legitimate one. It 
seems to rao demonstrably at variance with \iltiinate mo- 



dianieal laws ; and I think the facts are explicable without 
aaBumiag it. To take tlie first — the a priori argument — 
it is incongruous with the doctrine of the pcrsietenee of 
force. Any difference between the vibrations of two or- 
ders of moleeulea, A and B, existing in a gaseous state, 
implies some kind of difference between the characters of 
the molecules. Be tliis a difference of inertia, of bulk, or 
of form, matters not to tho argument ; in any case, it is 
expressible as some unlikeneas between the forces with 
which the molecules severally act and react on the medium 
that moves them. To say that, under tlie same conditions, 
the molecules A and B have different rates of vibration, 
though there exists between them no differential force, 
is to assert an effect without a cause, which is to deny 
the persistence of force. And if there exists between them 
some differential force, by virtue of which they react dif- 
ferently on incident forces, and acquire different rates of 
vibration, then this differential force must continue, imder 
all states of aggregation, to produce its differential effect. 
To say that, when molecules of the kind A and molecules 
of tho kind B are severally aggregated into solids, there 
ceases to be any distmction between their vibrations, is to 
Bfty that the differential force ceases to produce any effect, 
and this is to deny tho persistence of force. But now, 
passing to the apostei'iori aspect of the question, it will bo 
asked, IIow, then, can two solids, unlike in the natures of 
their molecules, severally produce, when heated, spectra 
that appear to be identical — spectra that severally imply 
ethereal ujidulations of all lengths ? The answer to this 
question is to be sought in the effects produced on the 
mutual actions of molecules by their state of aggregation. 
Were all the particles similarly conditioned — were they all 
restrained by eaclt other in like ways and degrees, then no 
reason for differences in their times of vibration could be 



a£8igncd. But tliey are differently conditioned in two 
ways — ono of them contingent, the other neccesary. In 
the iii"Ht place, the process of consohdation, however it has 
gone on, is almost sure to Imve induced unlilce etntes of 
tension tliroughont the mass — here tlie crystallization heing 
more complete ; there tlio cooling having gone on more 
rapidly. In tho second place, the Buperficiiil particles, the 
layer of particles below it, and tho subjacent particles to 
Bome deptli, are Buhject to seta of restraining forces quite 
different from those which tho inner particles are subject 
to ; since, while the inner particles arc exposed to the ao- 
tions of particles all around them, tho outer particles are 
exposed to such actions only on one side. And, as the 
periods of oscillation must be in part determined by tho 
amoimts and distributions of the tensions, it fi'llows that 
the rates of oscillation of particles on the surface mnst be 
nnlike those of particles near the surface, and progressively 
more unlike those of particles successively farther away 
from the surface. Hence, besides imprcBsing on the sur- 
rounding medium undulations corresponding witli their 
own, the surface-molecules will conduct to tlie surrounding 
medium tho somewhat different undulations passed on to 
them hy tlio subjacent molecules ; and the still more differ- 
ent undulations passed on to tliem by molecules placed 
still deeper, and so on. JJesidcs waves like their own, and 
waves a little unlike their own, and waves still more im- 
lilvo their own, they will generate waves of various orders < 
widely unlUie their own. They will give off various vi- 
brations shorter than their own, answering to,thQ diffej^ 
erwes between the vibrations conveyed through them ; and 
various vibrations longer tlian thoir own, answering to the 
periodic coincidencea of the vibrations conveyed through 
them. Thus it becomes comprehensible how molecules of 
two different orders, havuig strongly contrasted rates of 
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Tibration, may, when severally aggregated witli solid masB- 
es, both produce continuous speeti'a, and bo appear to be in 
like states of agitation. 

From this preliminary explanation, let us now return 
to the question propounded— What must be that mutual 
action of molecules having unlike motions, which, as we 
see, is the nniversal antecedent of electrical disturbance 'i 
The answer to this question does not seom difficult to 
reach, if we take the simplest case — the case of contaut- 
electricity. When two pieces of metal of the same kind, 
and at the same temperature, are applied to one another, 
there is no electrical excitation ; but, if the metnls applied 
to one another be of different kinds, there is a genesis of 
electricity. This, which has been regarded as an anoma^ 
Ions fact — a fact so anomalous that it has been much dis- 
puted because apparently at variance with every hypothe- 
sis — is a fact to which an interpretation is at once supplied 
by the hypothesis that electricity results from the mutual 
disturbances of nnlike molecular motions. For, if, on tlie 
one hand, we have homogeneous metals in contact, their 
respective molecules, oscillating synchronously, will give 
and take any forces which they impress on one another 
without producing an oscillation of a new order. But, if, 
on the other hand, the molecules of the one mass have pe- 
riods of oscillation different from those of the other mass, 
then their mutual impacts will not agree with the period 
■ of oscillation of either, but will generate a new rhythm, 
differing ti-om, and much slower than, that of either. The 
production of what are called "beats" in acoustics, will 
best illustrate this. It is a familiar fact that two strings, 
vibrating at difTorent rates, from time to time concur in 
sending off aiirial waves in the same direction at the same 
instant ; that then, their vibrations getting more and more 
out of correspondence, they send off their aerial waves in 



the aaine direction at exactly intormeiliato inatiinta; and 
presently, coming once more into correspondence, they 
again generate coinciding waves. So that, when their 
poriodfl of vibration difFor but little, and when consequently 
it takes an appreciable time to complete their alternations 
of agreement and disagreement, tliero results an audible 
alternation in the sound — a auccoasion of pulses of louder 
and feebler sound. In other words, besides the primaiy, 
simple, and rapid series of waves, constituting the two 
sounds themselvee, there is a aorioa of slow compound 
.wavcH, resulting from their repeated conflicts and concur- 
rences. Now, if, instead of the two strings communicating 
their vibrations to the air, each communicated its vibra- 
tions to the other, we should have just the same alterna- 
tion of concurrent and conflicting pulses. And if each 
of the two strings was combined with an aggregate of 
others liite itself, in such way that it comuiunicatcd to its 
neighbors both its normal and its abnormal vibrations, it 
ia clear that through each aggregate of strings there would 
be propagated one of these compound waves of oscillation, 
in addition to their almplo rapid oscillations. This illus- 
tration will, I think, make it manifest that when a mass 
of molecules, which liave a certain period of vibration, is 
placed in contact with a mass of molecules which liavo an- 
other period of vibration, there must result an alternation 
of coincidences and antagonisms in the molecular motions, 
audi as will make the moleeides alternately increase and , 
decrease one another's motions. There will bo instants 
at which thoy are moving in the same direction, and inter- 
vening instants at which they are moving in opposite 
directions ; whence will arise periods of greatest and least 
deviations i'rom their ordinary motions. And these great- 
est and least deviations, being communicated to neighbor- 
ing raolecdes, and passed on by thom to the next, will 



resii]t in waves of perturbation propagated thronghout 
each mass. 

Let us now ask what will be the mutual relations of 
these waveg. Action and reaction being equal and oppo- 
site, it must happen that whatever effect a molecole of the 
mass A produces upon an adjacent molecule of the mass B, 
must ho accompanied hy an equivalent reverse effect upon 
itself. If a molecule of the mass A is at any instant mov- 
ing in such way as to impress on a molecule of the mass 
B an additional momentum in any given direction, then 
the momentum of the molecido of B, iu that direction, will 
be diminished to an equal amount. Thnt is to say, to any 
wave of increased motion propagated through the mole- 
cules of B, there must be a reactive wave of decreased mo- 
tion propagated in the opposite direction through the mole- 
cules of A. See, then, the two significant facts. Any 
tiddiUon of motion, which at one of those alternate periods 
is given by the molecules of A to the molecules of B, must 
be propagated through the molecules of B in a direction 
away from A ; and simultaneously there must bo a siii- 
tTOfftion, from the motion of the molecules of A, which will 
be propagated through them in a direction away from. B. 
To every wave of excess sent through the one maBs, there 
will bo a corresponding wave of dtfect sent through the 
other; and these _piWisD6 and negaivm waves will bo ex- 
actly coincident in thoir times, and exactly equal in their 
amounts. "Whence it obviously follows that, if these waves, 
proceeding from tho surface of contact through tlie two 
masses in contrary diroctione, are brought into relation, 
they will neutralize each other. Action and reaction being 
equal and opposite, these plus and minus molecular mo- 
tions will cancel one another if they are added together, 
and there will be a restoration of equilibrium. 

These positive and negative waves of pertiirbation will 



travel tlirough tlio two massea of molecules with great fii- 
cility. It is now an establislied truth ttiat moleciilcfl ab- 
sorb, iu the increase of their own vibrations, those rhyth- 
mical impulses or waves which havo periodic times the 
same as their own ; but that they cannot thus absorb siic- 
cossivo impulses that have periodic times different from 
tlioir own. Henco these differential undulations, being 
very long undulations in comparison with those of the 
molecules themselves, will readily pass through the masses 
of molecules, or bo conducted by them. Further observe 
that, if the two masses of molecules continue joined, these 
positive and negative differential waves travelling away 
from the surface of contact in opposite directions, and 
severally. arriving at the outer surfaces of the two masses, 
will be reflected from these; and, travelling back again 
toward the aurfaco of contact, will there meet and neutral- 
ize one another. Uencoiio current will be produced along 
a wire joining the outer eiu'iaces of the masses ; since neu- 
tralization will be more readily cfl'ectcd by this return of 
the waves through the masses thciaselves. But, though no 
external current arises, the masses will continue in what 
we call opposite electric states ; as a delicate electrometer 
shows that they do. And further, if they are parted, the 
positive and negative waves which havo the instant before 
been propagated through them respectively, remaining un- 
nontralizod, the maSsea will display their opposite electric 
states in a more conspicuous way. The residual positive 
and negative waves will then neutralize each other along 
any conductor that is placed between them, seeing that 
the plus waves communicated from the one mass to the 
conductor, meeting with the imnua waves communicated 
from the other, and being mutually cancelled as they meet, 
the conductor will become a lino of least resistance to the 
waves of each mass, 
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Let US pass now to the allied phenomena of thenno-elec- 
tricity. SuppoBO these two masaea of metal to bo heated 
at their surfaces of contact ; the forms of the masses be- 
ing Bueh that their snrfaees of contact can be considerably 
heated without their remoter parts being much heated. 
Wliat will happen ? Prof. Tyndall has shown, in the 
cases of various gasea and liquids, that, other things 
equal, when molecules have given to them more of the 
inscnsiblo motion which we call heat, there is no altera- 
tion in their periods of oscillation, but an increase in 
the dimensions of their oscillations ; the molecules make 
wider excnrsions in the same times. As above implied, 
we have good reason to conclude that the like is true of 
solids ; the apparent proof of changed peiiods of vibration 
being explicable in the manner shown. Assuming this, it 
will follow that, when the two metals are heated at their 
snriacoa of contact, the result will bo the same as before in 
reBi)ect of the natures and intervals of the diflferential 
waves. There will be a change, however, in the strengths 
of these waves. For, if the two orders of molecules have 
severally given to them increased quantities of motion, the 
perturbations which they impress on each other will also 
be increased. These somewhat stronger positive and neg- 
ative waves of differential motion will, as before, travel 
through either mass away from the surfaces of contact — ■ 
that is, toward the cold extremities of the masses. From 
these cold extremities they will, as before, rebound toward 
the BBrfaces of contact ; and as before will tend thus to 
eqnilibriato each other. But they will meet with resistance 
in thus travelling baclt. It is a well-ascertained fact that 
raising the temperatures of metals decreases theh conduct- 
ing powers. Hence, if the two cold ends of the masses bo 
put in connection by some other mass whose molecules 
can take on with facility tliose differential undulations — 



tlifit is, if tlic two cniia be joined by a conductor, the posi- 
tive and negative waves will meet and neutralize one an- 
otlicr nlon^ this eoiidiictor, Iiistoad of boing rofloctcd back 
to tljo Buri'aeea of contact. In other words, there will bo 
CBtablishod a current along the wire joining the two cold 
ends of the metallic ntaesce. 

Carried a etep further, this reasoning affords us an ex- 
planation of the thermo-electric pile. If a number of those 
bars of different metals, as antimony and bismuth, are 
soldered together, end to end, in alternate order, AB, AB, 
AB, etc., then, so long as they remain cold, there ia no 
manifestation of an electric current ; or, if all the joints 
are equally heated, there is no manil'estation of an electric 
current beyond that which would ariao from any relative 
coolness of the two ends of the compound bar. But, if 
alternate joints are heated, an electric current is produced 
in a wire joining the two ends of the componnd bar — a 
current that is intense in proportion to tho number of 
pairs. What is the cause of thia '{ Clearly, eo long as all 
the joints are of tho same temperature, the differential 
wavoB propagated from each joint toward tho two adjacent 
joints will be equal and opposite to those from tho adjacent 
joints, and no diBturl)anco will he shown. But if alternate 
joints are heated, the positive and negative differential 
waves propagated away from them will be stronger than 
those propagated from the other joints. Ilenco, if tho 
joint of bar A with bar B he heated, the other end of tho 
bar B, which is joined to A2, not being heated, will receive 
a stronger differential wave th,in it sends back. In addi- 
tion to tho wave wliich its molecules would otherwise induce 
in the molecules of A2, there is an effect which it conducts 
from Al ; and this extra impulse propagated to the other 
end of B2 is added to the impulse wliich its heated mole- 
cules would otherwise give to tho molecules of A3 ; and 
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80 on tliroiigbont the series. The waves being added to- 
gether, become more violent, and the current through the 
wire joining the extremities of the series, more intense. 

This interpretation of the facts of thermo-electricity will 
probably be met by tlie-objcetion that there are, in eome 
casoa, thermo-eleetrifl currents developed between masses 
of metal of the same kind, nnd even between different 
parts of the same mass. It may be urged that, if nnlike- 
ness between the rates of vibration of molecules in contact 
is tlio cause of these electric disturbances; then, heat 
ought not to produce any electric disturbances when the 
molecules are of the same bind ; since we liave reason to 
conclude that heat docs not change the periodic times of 
molecular vibrations. This objection, which seems at first 
sight a serious one, introduces iia to a confirmation. Tor, 
where the masses of molecules are homogeneous in all 
other respects, difference of temj>erature does not generate 
any thermo-electric cm-rent. The junction of hot with 
cold mercury sets up no eleetrie excitement. In all cases 
where thermo-electricity is generated between metals of 
the same kind, there is evidence of heterogeneity in their 
molecular structures — either one has been hammered and 
the other not, or one is annealed and the other unannealed. 
And, where the current is between different parts of the 
flame mass, there are differences in the crystaUine states of 
the parts, or differences between the ways in which the 
parts have cooled after being east. That is to say, there 
ie proof that the molecules in the two masses, or in differ- 
ent parts of the same mass, are in unlike relations to their 
neighbors — are in unlike states of tension. Now, however 
true it may be that molecules of the same kind vibrate at 
the same rate, whatever maybe their temperature, it is 
obviously true so long only as their motions are not modi- 
fied by restraining forces. If molecules of the same kind 
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arc ill OHO mass nrrangcd into tliat state wludi produces 
crystallizatiou, wliilo in another laass tliey arc not thus 
bound together ; or if in the one their molecnlai" relatione 
have been modified by hammering, and ia the other not ; 
the differences in the restrainta arnder which they respec- 
tively vibrate will effect their rates of vibration. And if 
their rates of vibration are rendered unequal, then the 
alleged cause of electrical disturbance cotnos into existr 
ence. 

To sum up, may it not be eaid that by some such 
action alone can the phenomena of electricity be explained ; 
and that some such action must inevitably arise under the 
conditions? On the one hand, electricity, being a mode 
of motion, implies the transformation of some preexisting 
motion — implies also, a transformation such that there are 
two new kinds of motion simultaneously generated, equal 
and opposite in their directions — implies further that these 
differ in being ^tw and minu^, and being therefore capable 
ofneutralizing each other. Ontheotherhand, in the above 
cases, molecular motion ia the only source of motion that 
can bo assigned ; and this molecular motion must, under 
the circumstances, produce effects of the kind witnessed. 
Molecules vibrating at different rates cannot be brought in 
proximity without affecting one another's motions. They 
must affect one another's motions by periodically adding 
to, or deducting from one another's motions; and any 
excess of motion wliich those of the one order receive, 
must be accompanied by an equivalent defect of motion in 
those of the other order. When such molecules are units 
of aggi'cgatea placed in contact, they must pass on these 
portubations to their neighbors. And so, from the surface 
of contact, there must bo waves of excessive and defective 
molecular motion, equal in their amounts, and opposite in 
their directions— waves which must exactly compensate 
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one another when brought into relation. In brief, 1 think 
it will bo admitted that the cause alleged is " a true cause," 
and that it is a cause which must work some such effects 
as those described Is it possible for differently vibrating 
molecules to be brought together without affecting one 
another's motions ? If it is impossible — if they mtcst affect 
one another's motions, then there must be some resulting 
phenomena. And if these phenomena are not what wo 
call electric phenomena, what tire they ? 

I hare here dealt* only with electrical phenomena of 
the simplest kind. Ilereafter I may possibly endeavor to 
show how this hypothesis furnishes interpretations of other 
forms of electricity. 



X. 

THE CONSTITUTION OF THE SUN. 

fTBOM THE READER, No. 11&] 



THE CONSTITUTION OF THE SUN. 



The hypothesis of M. Faye, which you have described 
in your numbers for January 28 and February 4, is to a 
considerable extent coincident with one which I ventured 
to suggest in an article on " Recent Astronomy and the 
Nebular Hypothesis,'^ ^published in the " Westminster 
Review" for July, 1858. In considering the possible 
causes of the immense dijfferences of specific gravity among 
the planets, I was led to question the validity of the tacit 
assumption that each planet consists of solid or liquid mat- 
ter from centre to surface. It seemed to me that any 
other internal structure, which was mechanically stable, 
might be assumed with equal legitimacy. And the hypothe- 
sis of a solid or liquid shell, having its cavity filled with 
gaseous matter at high pressure and temperature, was one 
which seemed worth considering, since it promised an ex- 
planation .of the anomalies named, as well as sundry 
others. 

Hence arose the inquiry — ^What structure will result 
from the process of nebular condensation* ? " Starting with 
a rotating spheroid of aeriform matter, in the latter stages 
of its concentration, but before it has begun to take a 
liquid or solid form," it was argued that the actions going 
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on in it will be tliese — ^increasing aggregation, and conse- 
quent evolution of heat, wluch must be greater at tbe cen- 
tre tban at tlio surface, resulting want of equilibrium, and 
the setting up of a circulation of gases from tlie hottest 
part to the coolest part, along lines of least resistance to 
expansion : and hence an establishment of constant cur- 
rents from the centre along the axis of rotation toward 
each pole followed by a flowing over of the accumulation 
at each pole in currents along the surface to the equator ; 
such currents being balanced by the continual collapse, 
toward the centre, of gaseous matter lying in the equatorial 
plane. It was further argued that gases travelling from 
the centre by way of the poles to the equator, must bo 
cooled first by expansion on approaching the surface, and 
afterward by freedom of radiation into space ; and it was 
hence inferred that the outside of the spheroid at the equa- 
tor will be the place of greatest refrigeration. It was con- 
cluded that the earliest precipitation will therefore occur 
in that region. 

" An equatorial belt of vapor will be the first* formed, 
and, widening into a zone, will by-and-by condense into a 
fluid (liquid). Gradually this fluid (liquid) film will extend 
itself on each side the equator, and, encroaching upon the 
two hemispheres, will eventually close over at the poles : 
thus forming a thin, hollow globe, or rather spheroid, filled 
with gaseous matter. We do not mean that this conden- 
sation wiU take place at the very outermost surface ; for 
probably round the denser gases forming the principal 
mass there will extend strata of gases too rare to be en- 
tangled in these processes. It is the surface of this inner 
spheroid of denser gases to which our reasoning points as 
the place of earliest condensation." 

" The internal circulation we have described continu- 
ing, as it must, after the formation of this liquid film, there 
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will still go on the radiation of heat, and the progressive 
aggregation. The film will thicken at the esiicnse of the 
internal gaseous substances precipitated upon it. As it 
thickens, as the globe contracts, and as the gravitatipe 
force augments, the pressure will increase, and the evolu- 
tion and radiation of heat will go on more rapidly. Event- 
ually, however, when tlio liquid sliall become very thick, 
and the interaal cavity relatively small, the obstacle put to 
the escape of heat by this thick liquid, with its slowly-cir- 
culating currents, wiU turn the scale ; the temperatui-e of 
the outer surface will begin to diminish, and a solid cnist 
will form while tho internal cjEvity is yet unobliterated " 
(pp. 215, 216). 

Omitting the various confirmations which this aprioi'i 
conclusion was shown to derive from the contrasted spe- 
cific gravities of the planets, as well as from sundry other 
peeoliaritiea they present, I will pass to the deductions re- 
specting tho constitution of the sun which wore drawn 
from this hypothesis. The process of condensation being 
in its essentials the same for all concentrating nebular 
spheroids, planetary or solar, it was argued that the sun 
ia still passing through that incandescent stage which all 
the planets have long ago passed through : his later aggre- 
gation, joined with the immensely greater ratio of his mass 
to his surface, involving the comparative latenesg of cool- 
ing. Supposing the sim to have readied the state of a 
molten shell, enclosing a gaseous nucleus, it was concluded 
that this molten shel], ever radiating its heat, but ever ac- 
quiring fresh heat by further integration of the sun's mass, 
will be constantly kept up to that temperature at which 
its substance evaporates. 

" If we consider what must have been tho state of 
things here when the smface of the earth was molten, we 
shall see that, round the gtOI molten suriace of the sun, 
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THB ooitBimrnos or ths sus. 
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H there probably extBts a Etratam of den&e aiiriforra matter, 

I Rifule op of Biiblimed metals and metallic compounds, and 

I above tills a stratum of comparative rare medium anal- 

■ ogoDS to air. Wliat now will liappcn with tlicsc two 
I strata ) Did they both conaist of permanent gaaee, they 
I conld not remain separate : according to a well-known 

■ law, they would eventually form a homogeneous mixture. 
K But this will by no mcana happen when the lower etratum 

consifita of matters that are gaseous only at exceBsively hi^ 
temperatures, Given off from a molten surface, ascending, 
expanding, and cooling, these will presently reach a limit 
of elevation above which they cannot exist as vapor, but 
must condense and precipitate. Meanwhile, the upper 
stratum, habitually charged with its quantum of these 
denser matters, as our air with its quantum of water, and 
ready to deposit them on any depression of temperature, 
must be habitually unable to take up any more of the 
lower stratum ; and therefore this lower stratiun will re- 
main quite distinct from it. We conclude, then, that there 
will be two concentric atmospheres, liaving a definite limit 
or separation " (pp. 222, 223). 

To a revised edition of this essay, republished along 
with others in November, 1863, 1 made the following ad- 
ditions : 

" Sluije. the foregoing paragraph was originally pub- 
lished, in 1858, the proposition it annunciates as a corollary 
from the nebular hypothesis has been in great part veri- 
fied. The marvellous disclosures made by spectnun analy- 
sis have proved beyond the possibility of doubt that the 
solar atmosphere contains, in a gaseous state, the metals 
iron, calcium, magnesium, sodium, chromium, and nickel, 
along with small quantities of barium, copper, and zinc. - 
. . , , And here let us not omit to note also tho signtficant 
bearing which Kirchhoff's results have on the doctrine 



contouded for in a foregoing section. Leaving ont t!ie 
bariam, copper, and zinc, of which the quantities are in- 
ferred to be small, the metals existing as vapors in the 
Btm's atmosphere, and by consequence as molten in his in- 
candescent body, have an average specific gi-avity of 4.25. 
But the average specific gravity of the sun is about 1, 
How is this discrepancy to bo exphilned i To say that the 
sun consists almost wholly of the three lighter metals 
named, would be quite unwarranted by the evidence : the 
results of gpectram analysis would just as much warrant 
the assertion that the sun consists almost wholly of the 
three heavier. Three metals (two of them heavy) having 
been already left out of the estimate because their quanti- 
ties appear to bo small, the only legitimate assumption on 
which to base an estimate of specific gravity, is that the 
rest arc present in something like equal amounts. Is it, 
then, that the lighter metals exist in larger proportions in 
the molten mass, though not in the atmosphere 3 This ia 
very unlikely ; the known habitudes of matter rather im- 
ply that the reverse ia the case. Is it, then, that, under 
the conditions of temperature and gravitation existing in 
the aun, the stnte of liquid aggregation is wholly unlike 
tljat existing here t This is a very strong assumption ; it 
is one for which our terrestrial experience affords no ade- 
quate warrant ; and, if such unlikcuess exists, it is very im- 
probable that it should produce so immense a contrast iix 
specific gravity as that of 4 to 1. The more legitimate con- 
dtision is that the sun's body is not made up of molten 
matter all through, but that it consists of a molten aholl 
with a gaseous nucleus. And this we have seen 
eprollary from the nebular hypothesis." The CO 
of the sun's constitution thus set forth is like tli 
Faye in so far as the succe^ive change t 
nres, and the ultimate state are ooi 
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in 60 far as tho buu is suppoBcd to linvo reached a later 
fltaj^ of concentration. As I gittlior fraui your abstract of 
M. Fayo's paper, ho considers tbo Birn to l»c at present a 
gaseous spheroid, having an envelope of metallic matters 
precipitated in the shape of luminous clouds, the local dis- 
persions of which, caused by currents from within, appear 
to us as spots ; and he looks forward to the future forma- 
tion of a liquid film as an event that will rapidly bo fol- 
lowed by extinction. Whereas the above hypothesis is 
that the liquid film already exists beneatli the visible pho- 
tosphere, and that extinction cannot result until, in the 
course of further aggregation, the gaseous nucleus has be- 
come BO mach reduced, and the shell so much thickened, 
that the escape of the heat generated is greatly retarded. 
I think this view escapes some objections to which that of 
M. Faye is open, and that it harmonizes with tlie appear- 
ances aa well, if not better. Lot us contrast the two. 

Though tho specific gravity of the sun is so low aa al- 
most to negative the supposition that its body consists of 
Bolid or liquid matter from center to surface, yet it seems 
higher than is probable for a gaseous spheroid with a cloudy 
envelope. Possibly, notwithstanding intense temperature, 
the gravitation of the sun's substance toward its centre 
might ho great enough to produce considerable density in 
its intcHor ; but that the interior density of a gaseous me- 
dium might be thus made great enough to give the entire 
mass a specific gravity equal to that of water, is a strong 
assumption. Near its surface the heated gases can scarcely 
be supposed to have so high a specific gravity, and, if not, 
the interior must be supposed to have a much higher spe- 
cific gravity. Again, M. Faye's hyiiotheais appears to be 
espoused by him, partly because it aitbrds an explanation 
of the spots, which are considered as openings in the pho- 
tosphere, exposing tho comparatively non-luminous gasce 



tilling tho interior. But if these interior gases are non- 
luminous from the ahscnce of precipitated matter, must 
they not for the same reason be transparent i And il' 
transparent, will not the hght from the remote side of the 
photosphere seen through them be nearly aa bright as that 
of the aide next to ns i By as much as the intensely-heated 
gases of the interior are disabled by the dissociation of 
their molecules from giving off luminiferons undulations, 
by BO much must they be disabled from absorbing the light 
transmitted throiigh them. And if their great light-trans- 
mitting power is exactly complementary to their small 
light-emitting power, there seems no reason why the in- 
terior of the snn, disclosed to us by openings in the pho- 
tosphere, should not appear ^ bright as its exterior. 

Take now tho supposition that a more advanced state 
of concentration has been reached. A shell of molten 
metallic matter enclosing a gaseous nucleus still higher in 
temperature than itself, and ever giving off, in the shape 
of heat, that motion which the molecules of the whole 
mass lose as they approach the common centre of gravity, 
will be continually raised to tlio highest temperature consist- 
ent with its state of hqnid aggregation. Unless we assume 
that simple radiation suffices to give off all the heat gen- 
erated by progressive integration, we must conclude that 
the mass will be raised to that temperature at which part 
of its heat is absorbed in vaporizing ite superficial parts. 
Tho- atmosphere of metallic gases hence resulting cannot 
continue to accumulate without eventually reaching a 
height above the sun's surface, at which the cooling caused 
by radiation and rarefaction wUl cause condensation into 
a cloud— cannot, indeed, cease accumulating until the pre- 
cipitation from the upper limi t of the atmosphere balances 
the evaporation from its lower limit. This upper limit of 
the atmosphere of metallic gases, whence precipitation is 



perpetually tnkinji; place, will form tho viBiblc]i1iotoeplicro 
— partly giving off light of its own, piirtly letting tliroagh 
tbo moru brilliant light of the incaiidusuunt mass below. 
ThiB coneluBloii liannonizes with tlie appearancoB, Sir John 
UoiiJchGl, advocating tliowgh he docs au antagonist hypotli- 
esia, gives a dracription of the sun's suriaco which agrees 
very completely with the proccBSOS here supposod. lie 
Bays: 

" There ia nothing which represents so faithfully this 
appearance as the slow snbsidcnce of some flocculent 
chemical precipitation into a transparent fluid, when viewed 
perpendicularly from above ; so faithfully indeed, that it 
ia hardly possible not to bo impressed with the idea of a 
InminouH medium intermixed, but not confounded, with a 
transparent and uon-luminous atmosphere, either floating 
as clguda in our air, or pervading it in vast shoots and 
columns lilce ilanie or the stroamera of our northern lights, 
directed in linos pcrpondicuhir to the surlace," 

If the constitution of the sun bo tlmt which is above 
inferred, it does not Hoom difficult to conceive still more 
specifically the production of theao appearances. Every- 
where, throughout the atmosphere of metallic vapora which 
clothes the Bolar surface, there must be ascending and de- 
scending cnrronts. The magnitude of these currentB will 
obviously depend on the depth of this atmosphere ; if it is 
shallow, the currents will be BUiaU ; but if many thousands 
of miles deep, the currents may be wide enough to render 
viaihlc to us the place at which they impinge on the limit 
of the atmosphere, and the phices whence the descending 
currents commence. The top of an ascending current will 
bo a space over which the thiekncsa of condensed clond is 
the least, and through whicli the gi'eatest amount of light 
from beneath penetrates. The clouds perpetually formed 
at the top of such a current will bo porputiially thrust 



BBide by tlic uncondonaed giiBos from bolow tlicui ; aud, 
growing while they are thi-ust aside, will collect in the 
Bpaces between the ascending currents, where there will 
result the greatest degree of opacity. Henco the mottled 
appearance — hence the " pores'" or dark interspaces sepa- 
rating the light-giving spots. 

Of the more special appearancea which the photosphere 
presents, let ua take first the faculte. These are ascribed 
to waves in tlie photosphere ; and the way in which sneh 
waves might produce an cxcesa of light has been variously 
explained in conformity with various hypotheses. What 
would result from them in a photosphere conatituted and 
conditioned as above anpposod 'i Traversing a canopy of 
cloud, here thicker and there thinner, a wave would cause 
a disturbance very unlikely to leave the thin and thick 
parts without any change in their average permeability to 
light. There would probably bo, at some parts of the 
wave, extensions in the areas of the light-transmitting 
clonds resulting in tho passage of more rays from below. 
Another phenomenon, less common but more striking, 
appears also to be in harmony witli the hypothesis. I re- 
fer to those spots, of a brilliancy much greater than tliat 
of the photosphere, which are sometimes observed. In the 
course of a physical process so vast and so active as that 
liero supposed to be going on in the sun, we may cx]Tect 
that concnrrcnt causes will occasionally produce ascending 
cnrrents much hotter than usual, or more voluminous, or 
both. One of these, on reaching the stratum of luminous 
and illuminated cloud forming tho photosphere, will burst 
through it, dispersing and dissolving it, and ascending to a 
greater height before it begins itself to condense ; mean- 
while allowing to bo seen, through its transparent luasB, 
tho incandescent molten shell of the su^i's Imdy. 

But what of tho spots commonly so called? it will be 
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aBked. In tlie essay from whiuli tlio above passages are 
quoted, it wns suggested tliat refraction of the liglit, pass- 
ing tlirough the depressed centres of cyclones in tliis at- 
mospliero of metallic gases, might possibly be the cause ; 
bat this, though dofcDHible aa a " true cause," appeared on 
further consideration to be au inadequate cause. Keeping 
the question in mind, however, and still taking as a pM- 
tnlate the conclusion of Sir Jolm Hcrachel, that the spots 
are in some way produced by cyclones, I was led, in the 
course of the year following the publication of the essay, 
to au liypothesis wlilch seemed more satisfactory. This, 
which I named at the time to Prof. Tyudall, had a point 
in common with tlie one afterward published by Prof, 
Kirchhoff, in so far aa it supposed cloud to be the cause of 
darkness'; but difl'ered in so far as the cause of the cloud 
was assigned. More pressing matters prevented mc from 
developing the idea for some time ; and, afterward, I was 
deterred from including it in the revised edition of the 
essay, by its inconsistency with the " willow-leaf" doctrine, 
at that time dominant. The reasoning was as follows : 
The central region of a cyclone must bo a region of 
rarefaction, and consequently a region of refrigeration. 
In au atmosphere of metallic gases rising from a molten 
surface, and. presently reaching a limit at which condensa- 
tion takes place, the molecular state, especially toward its 
upper part, must bo such that a moderate diminution of 
density, and fall of temperature, will cause precipitation." 
That is to say, the rareiied interior of a solar cyclone will 
be filled with cloud ; condensation, instead of taldng place 
only at the level of the photosphere, will here extend to a 
great depth below it. and over a wide area. What will be 
the characters of a cloud, thus occupying the interior of a 
cyclone 1 It will have a rotatory motion ; and tliis it has 
been seen to have. Being funuol-sUaped, aa analogy war* 
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rants us in asBuming its central parts wilt berauch deeper 
than its peripheral parts, and therefore more opaque. 
Tliie, too, corresponds with observittion. Mr. Dawea 
has discovered that in the middle of the spot there is a 
blacker spot ; just where there would exist a funnel-shaped 
prolongation of the cyclonic clond down toward the sun's 
body; the darkness is greater than elsewhere. Moreover, 
there is furnished no adequate reason for the depression 
which one of these dark spaces exhibits. In a whirlwind, 
as in a whirlpool, the vortex will be below the general 
level, and all around the surface of the medium will de- 
scend toward it. Hence, a spot seen obliquely, as when 
carried toward the sun's limb, will have its umbra more 
and more hidden, while its penumbra still remains risible. 
Nor are we without some interpretation of the penumbra. 
If , aa is imphed by what has been said, the so-called " wil- 
low-leaves," or " rice-grains," are the tops of the currents 
ascending from the sun's body, what changes of appear- 
ance are they likely to undergo in the neighborhood of a 
cyclone ? For some distance round a cyclone there will 
be a drawing in of the superficial gases toward the vortex. 
All the luminous spaces of more transparent cloud forming 
the adjacent photosphere will bo changed in shajMi by 
these centripetal currents ; they will be greatly elongated ; 
and there will so be produced that " thatch "-like aspect 
which the penumbra presents. 

Of course these views are to be regarded simply as 
specniative, in common witli all others at present current 
respecting the sun's structure. Bat, in the absence of any 
hypothesis supported by something like scientific proof, it 
has seemed to me well to suggest this one as being war- 
ranted by established physical principles, and Living a 
general congruity with the appearances. 
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**TEE OOLLEOTIYE WISDOM."* 

[FBOM THE READER, Vo. 190.1 




_ A TEST of Benatorial capacity is a deBideratom. Wo 
rarely Icam how near tho mark or Low wide of tlio mark 
the caleulations of atatesmeii are ; tho slownosa and com- 
plexity of social elianges, hindering, aB they do, the definite 
comparison of resulta with anticipations. Occasionally, 
however, parliamentary decisionB admit of being definitely 
vahied. One which was arrived at a few weeks ago fui^ 
nished a measure of legislative judgment too significant to 
be passed by. 

On the edge of the Cotswolda, overhanging the valley 
of the Severn, occur certain springs, which, as they happen 
to he at the end of tlio longest of the himdred streams 
which join to form the Tliaraes, have been called by a 
poetical fiction " tho sources of tho Thames." Karnes, 
even when poetical fictions, suggest conclusions ; and con- 
clusions drawn from words instead of facts are equally apt 
to influence conduct. Thus it happened that, when, re- 
cently, there was formed a company for supplying Chelten- 
ham and some other places from these springs, great oppo- 
aition arose. The Times published a. paragraph, headed, 
" Threatened Absorption of tlio Thames," stating that the 
application of this company to Parliament had ' 
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some little consternation in the city of Oxford, and will, 
doubtless, throughout the valley of the Thames ; " and that, 
" such a measure, if carried out, will diminish the water of 
that noble river a million of gallons per day." A million 
is an alarming word — suggests something necessarily vast. 
Translating words into thoughts, however, would have 
calmed the fears of the Times paragraphist. Considering 
that a million gallons would be contained by a room fifty- 
six feet cube, the nobility of the Thames would not be 
much endangered by the deduction. The simple fact is, 
that the current of the Thames, above the point at which 
the tides influence it, discharges in twenty-four hours eight 
hundred times this amount. 

When the bill of this proposed water company was 
brought before the House of Commons for second reading, 
it became manifest that the imaginations of members were 
aflfected by such expressions as the " sources of the Thames," 
and " a million gallons daily," in much the same way as 
the imaginations of the ignorant. Though the quantity of 
water proposed to be taken bears, to the quantity which 
runs over Teddington weir, about the same ratio that a 
yard bears to half a mile, it was thought by many mem- 
bers that its loss would be a serious evil. No method of 
measurement would be accurate enough to detect the dif- 
ference between the Thames as it now is, and the Thames 
mmu8 the Cemey springs ; and yet it was gi*avely stated 
in the House that, were the Thames diminished in the 
proposed way, " the proportion of sewage to pure water 
would be seriously increased." Taking a minute out of 
twelve hours, would bo taking as large a proportion as the 
Cheltenham people wish to take from the Thames. Never- 
theless, it was contended that to let Cheltenham have this 
quantity would be " to rob the towns along the banks of 
the Thames of their rights." Though, of the Thames flow- 
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ing by each of these towns, some 999 parts out of 1,000 
pass by nniiaed, it wns held that a great injustice would be 
committed were one or two of these 999 parts appropriated 
by the inhabitants of a town who can now obtain daily but 
four gallons of foul water per head. 

But the apparent inability thus Ehown to think of causes 
and eifects in something like their true quantitive relations, 
was still more conspicuously shown. It was stated by sev- 
eral nierabers that the Thames Navigation Commissioners 
would have opposed the bill if the commission had not been 
banknipt ; and this hypothetical opposition appeared to 
have weight. If we may trust the reports, the House of 
Commons listened with gravity to the assertion of one of 
its members, that, if the Cemey springs were diverted, 
" shoals and flats would be created." Not a laugh nor a 
cry of " Oh ! oh," appears to have been prodneed by the 
prophecy, that the volume and scouring power of the 
Thames would be seriously affected by taking away from 
it twelve gallons per second 1 The whole quantity which 
these springs supply would be delivered by a current mov- 
ing throngh a pipe one foot in diameter at the rate of loss 
than two miles per hour. Yet, when it was said that the 
navigability of the Thames would be injuriously affected 
by this dedaetion, there were no shouts of derision. On 
the contrary, the House rejected the Cheltenham Water 
Bill by a majority of one hnndrod and eighteen to eiglity- 
ciglit. It is true that the data were not presented in the 
above shape. But the remarkable fact is, that, even in the 
absence of a spoeiflc comparison, it should not have been 
a^t once seen that the water of springs, which drain but a 
few square miles at most, can be but an inappreciable part 
of the water which runs out of the Thames basin, extend- 
ing over several thousand square miles. In itself, this ia 
a matter of sm-ill moment. It interests us here simply as 
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an example of legislative judgment. The decision is one 
of those small holes through which a wide prospect may be 
seen, and a disheartening prospect it is. In a very simple 
case there is here displayed a scarcely credible inability to 
see how much effect wUl follow so much cause ; and yet 
the business of the assembly exhibiting this inability is 
that of dealing with causes and eifects of an extremely in- 
volved kind. All the processes going on in society arise 
from the concurrences and conflicts of human actions, 
which are determined in their nature and amounts by the 
human constitution as it now is — ^are as much results of 
natural causation as any other results, and equally imply 
definite quantitive relations between causes and effects. 
Every legislative act presupi)oses a diagnosis and a prog- 
nosis ; both of them involving estimations of social forces 
and the work done by them. Before it can be remedied, 
an evil must be traced to its source in the motives and 
ideas of men as they are, living under the social conditions 
which exist — a problem requiring that the actions tending 
toward the result shall be identified, and that there shall 
be something like a true idea of the quantities of their ef- 
fects as well as the qualities. A further estimation has 
then to be made of the kinds and degrees of influence that 
will be exerted by the additional factors which the pro- 
posed law will set in motion : what will be the resultants 
produced by the new forces cooperating with preexisting 
forces — a problem still more complicated than the other. 

We are quite prepared to hear the unhesitating reply, that 
men incapable of forming an approximately true judgment 
on a matter of simple physical causation may yet be very 
good law-makers. So obvious will this bo thought by 
most, that a tacit implication to the contrary will seem to 
them absurd ; and that it will seem to them absurd is one 
of the many indications of the profound ignor|nce that 
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prevails. It is tmo tijat mere empirical generalizations 
which men draw irom their dealings witli- their fellows 
suffice to give them some ideas of the proximate efl'ects 
which new enactments will work : and, seeing these, they 
think they see as far as needful. Discipline in physical 
science, however, would help to show them the utter inade- 
quacy of caleidating consequences based on simple data. 
And if there needs proof that calculations of consequences 
BO based are inadequate, we have it in the enormous labor 
annually entailed ou the Legislature in trying to undo the 
mischiefs it has previously done. 

. Should any aay that it is, useless to dwell on this in- 
competency, seeing that the House of Commons eontaina 
the select of the nation, than whoso judgments no bettor 
are to be had, we reply, that tliere may bo drawn two 
infereuces which have important practical bearings. In 
the iirat place, we are shown how completely the boasted 
intellectual discipline of our upper classes fails to give 
them the power of following out in thought, with any cor- 
rectness, the sequences of even simple phenomena, much 
less those of complex phenomena. And, in the second 
place, we may draw the corollary, that if the sequences of 
those complex phenomena which societies display, diffi- 
cult beyond all others to deal with, are so unlikely to bo 
understood by them, they may advantageously bo re- 
stricted in their interferences with them. 

In one direction, especially, shall we see reason to r&- 
sist the extension of legislative action. There has of late 
been urged the proposal that the class contemptuously de- 
scribed as dividing its energeis between business and beth- 
els shall have its education regulated by the class which 
might, with equal justice, be described as dividing its 
energies between club-rooms and game preserves. This 
scheme does not seem to us a hopeful one. Considering 
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that during tho last half century our society has been 
remoulded by ideas that liavo como from the proposed pupil, 
and have had to OYorcome tho dogged resistance of the 
proposed teacher, tho propriety of the arrangement is not 
obvious. And if the propriety of the arrangement is not 
obvious on the face of it, still less obvious does it become 
when the competency of the proposed teacher comes to be 
measured. British intelligence, as distilled through the 
universities and redistilled into tho llouse of Commons, is 
a product admitting of such great improvement in quality, 
that we should be sorry to see tho present method of 
manufacture extended and permanently established. 



xn. 

POLITICAL FETICHISM. 

[FROM THE READER, No. U8.] 
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A HiSDoo,^ wlio, before beginning his day's work, 
salaams to a bit of plastic clay, oat of wliicli, in a few mo- 
ments, he has extemporized a god in hia owii image, is an 
object of amazement to the European. We read with 
surprise bordering on aecpticisra of worslup done by ma- 
cliinery, and of prayers which owe their supposed efficacy to 
the motion given by the wind to the papers they are writ- 
ten on. "Wlicn told how certain of the Orientals, if dis- 
pleased with their wooden deities, take them down and 
beat them, men laugh and wonder. 

"Wliy should men wonder! Kindred superstitions 
are exhibited by their fellows everyday — superstitions that 
are, indeed, not so gi'oss, but are intrinsically of the same 
nature. There is an idolatry which, insteadof carvingthe 
object of its worship out of dead matter, takes humanity 
for its raw material, and expects, by moulding a mass of 
this humanity into a particular form, to give it powers or 
properties quite different from those it had before it was 
moalded. In the one case as in the other, the raw ma- 
terial is, as much as may be, disguised ; there are decora- 
tive appliances by which the savage helps himself to think 
that ho has something more than wood before him ; and 
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the citizen gives to the political agencies he has helped to 
create, such imposing externals and distinctive names ex- 
pressive of power as serve to strengthen his belief in the 
benefits prayed for. Some faint reflection of that " divin- 
ity " which " doth hedge a king " spreads down tlirough 
every state department to the lowest rank, so that, in the 
eyes of the people, even the policeman puts on along with 
his uniform a certain indefinable power — ^nay, the mere 
dead symbols of authority excite reverence in spite of bet- 
ter knowledge ; a legal form of words seems to have some- 
thing especially binding in it, and there is a preternatural 
efficiency about a government-stamp. 

The parallelism is still more conspicuous between the 
persistency of faith in the two cases, notwithstanding per- 
petual disappointments. It is difficult to perceive how 
graven images, that have been thrashed for not responding 
to their worshipper's desire, should still be reverenced and 
petitioned; but -the difficulty of conceiving this is dimin- 
ished when we remember how, in their turns, all the idols 
in our political pantheon undergo castigations for failing to 
do what was expected of them, and are nevertheless daily 
looked up to in the trustful hope that future prayers will be 
answered. The stupidity, the slowness, the perversity, the 
dishonesty of officialism, in one or other of its embodi- 
ments, are demonstrated ajfresh in almost every newspaper 
that issues. Probably half the leading articles written 
have for texts some absurd official blunder, some exasper- 
ating official delay, some astounding corruption, some gross 
official injustice, some incredible official extravagance. 
And yet these whippings, in which balked expectation con- 
tinually vents itself, are immediately followed by renewed 
faith ; the benefits that have not come are still hoped for, 
and prayers for others are put up. Along with proof that 
the old State machines are in themselves inert, and owe 
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such powers as tliey seem to liave to t!io public opiiiioa 
that seta tlieir parts in motion, there ai'C continually pro- 
posed new state machines of the samo type as the old. 
This inexhaustible credulity is counted on by men of 
the widest political experience. Lord Paluieraton, who 
probably knows his public bettor thnn any other man, 
lately said, in reply to a charge made in the Ilouee — " I 
am (piite convinced that no person belonging to the gov- 
ermneut, in whatever department he may be, high or low, 
would be guilty of any breach of faith in regard to any 
matter confided to him." To assert aamuoh in the face of 
facta continually disclosed, implies that Lord Palmerston 
knows well that men's tilth in officialism survives all ad- 
verse evidence. 

In which case are tho hopes from state agency realized ? 
Oue might have thought that the vital interests at stake 
would have kept the all-cssential apparatus for administer- 
ing justice up to its work ; but they do not. Ou the one 
band, hero is a man wrongly conTicted, and afterward 
proved to bo innocent, who is " pardoned " for an odcnce 
Le did not commit ; and has this as consolation, for his un- 
merited suffering. On tho other hand, here is a man 
whose grave dehuijuencies a Lord CLtncellor overlooks, on 
partial restitution being made — nay, more, countenancea 
tho granting of" fi pension to him. Proved guilt is re- 
warded, while proved innocence is left without compensa- 
tion for pains borne and fortunes blasted 1 This marvellous 
antithesis, if not often fuUy paralleled in the doings of 
officialism as administrator of justice, is, in endless caaea, 
paralleled in part. The fact tliat imprisonment is the sen- 
tence on a boy for stealing a pennyworth of fi-iiit, while 
thousands of pounds may be transferred from a public into 
a private purse without any positive punishment being ad- 
judged, is an anomaly kept in countenance by numcrouH 
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other judicial acts. Thcorotieally, tlio state is a protector 
of the rights of subjects ; practically, the state continually 
plays the part of aggressor. Though it is a recognized prin- 
ciple of equity that he who makes a false cliarge shall pay the 
costs of the defence, yet, until quite recently, the Crown 
has persisted in refusing to pay the costs of citizens against 
whom it has brought false charges. Nay, worse, deliberate 
attemi)ts used to be made to establish cliarges by corrupt 
means. Within the memory of those now living, the 
Crown, in excise-prosecutions, bribed juries; when the 
verdict was for the Crown, the custom was to give double 
fees ; and the practice was not put an end to until the 
counsel for a defendant announced in open court that the 
jury should have double fees if their verdict was for his 
client I 

Not alone in the superior parts of our judicial apparatus 
is this ill-working of officialism so thrust on men's notice 
as to have become proverbial ; not alone in the life-long 
delays and ruinous expenses that have made Cliancery a 
word of dread ; not alone in the extravagances of bank- 
ruptcy courts, tliat lead creditors carefully to shun them ; not 
alone in that uncertainty which makes men submit to gross 
injustice rather than risk the still grosser injustice which 
the law will, as likely as not, inflict on them ; but down 
through the lower divisions of the judicial apparatus are all 
kinds of failures and absurdities daily displayed. It may 
be fairly urged in mitigation of the sarcasms current re- 
specting the police, that among so many men cases of mis- 
conduct and inefficiency must be frequent ; but we might 
have expected the orders under which they act to be just and 
well considered. Very little inquiry shows that they are 
not. There is a story current that, in the accounts of an 
Irish official, a small charge for a telegram, which an emer- 
gency had called for, was objected to at the head office in 
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London, and, after a long correspondence, finally allowed, 
but with the underatanding tliat in future no eucli item 
would be passed, unless tbe department in London had au- 
thorized it 1 We cannot vouch for this story, but we can 
vouch for something which gives credibility to it. A 
fi'iend who had been robbed by his cook went to the 
police-office, detailed the case, gave good reasons for infer- 
ring the direction of her flight, and requested the police to 
telegraph, that she might be intercepted. He was told, 
Jiowever, that they could not do this without authority ; 
and this authority was not to be had without a long delay. 
The result was that the thief, who had gone to the town at 
the time supposed, escaped, and has not since been heard 
of. Take another fimction assumed by the police — the regu- 
lation of traffic. Daily, all through London, ten thousand 
&st-going vehicles, with hard-pressed men of business in 
them, are stopped by a sprinkle of slow-going carts and wag- 
ons. Greater speed in these comparatively few carts and 
wagons, or limitation of them to early and late hours, 
would immensely diminish tho evil. Cut, instead of dealing 
with these really great hinderanees to traffic, tho police deal 
with that which is practically no hindrance. Men with ad- 
vertisement-boards were lately forbidden to walk about, on 
the groundless plea that they are in tho way ; and incapa- 
bles, prevented thus from getting a shilling a day, were 
driven into tho ranks of i>aupers and thieves. Woi-se cases 
may be observed. For ycai's past there has been a feud 
between the police and the orange girls, who are chased 
liither and thither because they are said to be obstructions 
to foot-passengers. Meanwhile, in some of the chief thor- 
oughfares, may constantly bo seen men standing with 
toys, which they delude children and their parents into 
buying by pretending that the toys malce certain sounds, 
which they themselves make, and when the jwlice, quietly 
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watcliing tliia obtainnicnt of money under Ikleo pretences, 
are aslcod why tlioy do not interfere, tlicy reply that they 
havo no ordorB, Admiriihle contrast 1 Trade dishonestly, 
and you uiiiy collect a small crowd on the pavement with- 
out complaint being made that you interrupt the traffic. 
Trade honestly, and you shall bo driven from the pavoment- 
edgo as an impedimont — shall be driven to dishonesty 1 

One might havo thought that the notorious inefficiency 
of officialism as a protector against injustice would have 
made men skeptical of its efficiency in other things. If 
here, where citizens havo such intense interests in getting 
a function well discharged, thoy havo faCed through all 
these many centuries in getting it well diacharged — ^if thia 
agency, which is in theory the guardian of each citizen, is 
in so many cases his enemy, that going to law is sugges- 
tive of impoverishment and possible min, it might havo been 
supposed that officialism would scarcely be expected to 
work in all directions where the interests at stake are less 
intense. But so strong is the influence of pohtical fetich- 
ism, that neither these oxperionccs, nor tho parallel oxperi- 
eneos which every state-department alforda, diminish men's 
faith. For years past there has hceu thrust before them 
tho fact that, of the funds of Greenwich Hospital, one-third 
goes to maintain tho sailors, while two-thirds go in adminis- 
tration ; but this and other such facts do not stop their 
advocacy of more public administrations. Tho parable of 
straining at gnats and swallowing camola thoy see abso- 
lutely paralleled by officialism, in the red-tape particularity 
with which all minute details arc enforced, and the as- 
tounding carelessness with which the accounts of a whole 
department, like tho Patent Office, are left utterly uncon- 
trolled ; and yet wo continue to hear men propose goTom- 
mcnt-andits as elieclia for mercantile companleal No 
diminution uf conSdonco seems to result from the disclos- 
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ore of stupidities wliich even a wild imagination would 
•scarcely have thought poBsiblo ; instance the method of 
promotion lately made public, under which a clerk in ono 
branch of a department takes the higher duties of some 
deceased superior clerk, withoiit any rise of salary, while 
some clerk in another branch of the department gets the 
rise of salary without any increase in his responsibUities ! 

Endless are these evils and absurdities, and surviving 
generation after generation, as they do, spite of commis- 
sions and reports and debates, there is an annual crop of 
new sebemes for government agencies that are expected 
by citizeps to work just as they propose them to work. 
With a system of army promotion which insures an organ- 
ized incompetence, but which survives perpetual protests; 
with a notoriously ill-constituted admiralty, of which the 
doings are stock-subjects of ridicule ; with a church that 
maintains its most ett'ete formulas, notwithstanding almost 
nniversal repudiation of them ; there are daily fresh de- 
mands for more law-established appliances. With build- 
ing acts under which arise houses less stable than those 
of the last generation; with cool-mino inspection that does 
not prevent coal-mine explosions ; with railway inspection 
that has for its accompaniment plenty of railway accidents 
— with these and otlier such failures continually displayed, 
there still prevails what M. Guizot rightly caUa that " gross 
delusion, a belief in the sovereign power of political ma- 
chinery," 

A great service would be done by any man who would 
analyze the legislation, say of the last half century, and 
compare the expected results of Acts of Parliament with 
their proved results. He might make it an instnictive 
revelation by simply taking all the preambles, and observ- 
ing how many of the evils to be rectified were evils pro- 
duced by preceding enactments. Ilia chief difficulty would 
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bo tliat of gotting witliiri any luoderato compass the iin- 
menso luiiubor of cases in wliicli tlio benefits antioi{)ated 
were not acliicved, while unanticipated disasters were 
caused. And then he might effectively close his digest by 
showing what immense advantages have, in instance after 
instance, followed the entire cessation of legislative action ; 
not, indeed, that such an accumulation of cases, however 
multitudinous and however conclusive, would have an ap- 
preciable effect on the average mind. Political fetichism 
will continue so long as men remain without scientific dis- 
cipline — so long as they recognize only proximate causes, 
and never think of the remoter and more general causes 
by which their special agencies are set in motion. Until 
the thing which now usurps the name of education has been 
dethroned by a true education, having for its end to teach 
men the nature of the world they live in, new political de- 
lusions will grow up as fast as old ones are extinguished. 
But there is a select class existing, and a larger select class 
arising, on whom a work of the kind described would have 
an effect, and for whom it would be well worth while to 
write it. 
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The articlo by Mr. Martineaii, in tho April number of 
the Contemporary Beview, on " Tbe Place of Mind in Na- 
ture, and Intuition of Man," recalled to mo a partially- 
formed intention to deal with the chief criticisms that have 
from timo to time been made on tho general doctrine set 
forth ia " First Principles ; " since, though not avowedly 
directed against propositions asserted or implied in that 
work, Mr. Martiiiean'a reasoning teUa against thera by im- 
plication. Tho fullihnent of this intention I should, how- 
ever, have continued to postpone, had I not learned that 
the arguments of Mr. Martineau are supposed by many to 
be conclusive, and that, in the absence of replies, it will be 
assumed that no rephes can bo made. It seems desirable, 
therefore, to notice these arguments at once — esiJccially as 
the essential ones may, I think, be effectually dealt with 
in a comparatively small space. 

Tlie first definite objection which Mr. Martineau raises 
is, that the hypothesis of General Evolution is powerlcas 
to account even for the simpler orders of facta in tho al> 
Bonco of numerous different substances. He argues that, 
were matter all of one kind, no such phenomena as chemi- 
cal changes would be possible ; and that, " in order to start 
the world on its chemical career, you must enlarge its 
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capital, and present it with an outfit of Iieterogeneous con- 
stituents. Try, therefore, the effect of such a gift ; fling 
into the preexisting caldron the whole list of recognized 
elementary substances, and give leave to their affinities to 
work." The intended implication obviously is, that there 
must exist the separately-created elements before evolu- 
tion can begin. 

Here, however, Mr. Martineau makes an assumption 
which few, if any, chemists will commit themselves to, and 
which many will distinctly deny. There are no ^* recog- 
nized elementary substances," if the expression means sub- 
stances known to bo elementary. What chemists, for 
convenience, call elementary substances, are merely sub- 
stances which they have thus far failed to decompose ; but, 
bearing in mind past experiences, thej do not dare to say 
that they are absolutely undecomposable. Water was taken 
to be an element for more than two thousand years, and 
then was proved to be a compound ; and, until Davy 
brought a galvanic current to bear upon them, the alkalies 
and the earths were supposed to be elements. So little 
true is it that "recognized elementary substances" are 
supposed to be absolutely elementary, that there has been 
much speculation among chemists respecting the process 
of compounding and recompounding by which they have 
been formed out of some ultimate substance — some chem- 
ists having supposed the atom hydrogen to be the unit of 
composition, but others having contended that the atomic 
weights of the so-called elements are not thus interpret- 
able. K I remember rightly, Sir John Herschel was one, 
among others, who, some five-and-twenty years ago, threw 
out suggestions respecting a system of compounding that 
might explain these relations of the atomic weights. 

What was at that time a suspicion has now become 
practically a certainty. Spectrum analysis yields results 



wliolly irreconcilable with llic assumption that the conven- 
tionally-named simple substances are really simple. Each 
yields a spectruni having lines varying in niimher from 
two to eighty or more, every ono of which implies the in- 
tercepting of ethereal undulations of a certain order by 
Bomething oscillating in unison or in harmony with them. 
Were iron ^absolutely elementary, it is not conceivable 
that its atom could intercept ethereal unduLitiona of 
eighty different orders : though it does not follow that its 
molecule contains as many separate atoms as there are 
lines in its spectrum, it must clearly bo a complex mole- 
cmle. Still more clearly is this general implication con- 
firmed by facts furnished by nitrogen ; the spectrum of 
which has two qnite difTcront sets of lines, and changes 
from one set to the other as the temperature is varied. 
The evidence thua gained points to tlie conclusion that, 
out of some primordial units, the BO-caHcd elements arise 
by compounding and recompounding ; just as by the cora- 
poimding and recompounding of so-called elements there 
arise oxides, and acids, and salts. 

And this hypothesis is entirely in harmony with the 
phenomena of aUotropy. Yarions substances, convention- 
ally distinguished as simple, Iiavo several forms under 
which they present quite different properties. The semi- 
transparent, colorless, extremely active substance common- 
ly called phosphorus may be so changed as to become 
opaque, dark red, and inert. Like changes are known to 
occur in some gaseous, non-mctalUc elements, as oxygen ; 
and also in metallic elements, as antimony. These total 
changes of properties, brought about without any changes 
to bo called chemical, are interpretable only as due to 
molecular rearrangements ; and, by showinjf that diffei^ 
encc of property is producible by difference of arrange- 
ment, they support the inference otherwise to bo drawn, 
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that tho properties of different elements resolt from differ- 
ences of arrangement arising \>y tho compounding and re- 
componnding of ultimate homogeneous nnits. 

Thus Mr. Mnrtincau'e objection, which at best wotild 
imply a tuming of our ignorance of the nature of elements 
into positive knowledge that they are simple, is, in fact, to 
be met by two sets of evidences, which distinctly imply 
that they are compound. 

Mr. Martiueau next alleges that a fatal difficulty is put 
in the way of the General Doctrine of Evolution by the 
existence of a chasm between the living and the not-living. 
He says : " But with all yom* enlargement of -data, turn 
them as you will, at the end of every passage which they 
explore, the doo)' of life is closed against them stilL" 
Here again our ignorance is employed to play the part of 
knowledge : the fact that wo do not know distinctly how 
an alleged transition has taken place ia transformed into 
the fact that no transition has taken place. We have, in a 
more general, shape, the argument which until lately was 
thought conclusive — the argimient that because the gene- 
sis of each species of creature had not been explained, 
therefore each species must have been separately created. 

Merely noting this, however, I go on to remark that 
Bcientitic discovery is day by day naiTowing thfe chasm, or, 
to vary Ml'. Martineau's metaphor, " opening the door." 
Not many years since, it was held as certain that the 
chemical compounds distinguished as organic could not 
be foi-mod artiiicially. Now, more than a thousand organic 
compounds have been formed artificially. Chemists have 
discovered the art of building them np, from the simpler 
to the more complex, and do not doubt tiiat J:hey will 
eventually produce the most complex. Moreover, the phe- 
nomena attending isomeric change give a clew to those 
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movements which arc the only indieationa wc have of life 
in its lowest forma. In various colloidal substances, in- 
dnding the albuminoid, isomeric change is accompanied 
by contraction or expansion, and conseqnent motion ; and, 
in such primordial types as the Protogenea of Haeelrel, 
which do not differ in appearance from minute portions of 
albumen, the observed motions are comprehensible as ac- 
companying isomeric changes caused by variations in sur- 
rounding physical actions. The probability of this inter- 
pretation will be seen on remembering the evidence we 
have that, in the higher organisms, many functions are 
essentially effected by isomeric changes from one to an- 
other of the multitudinoua forms which protein assnraes. 

Thus the reply to this objection is, first, that there is 
going on from both sides a rapid narrowing of the chasm 
supposed to be impassable ; and, second, that, even were 
the chasm not in course of being filled np, we should no 
more be justified in therefore assuming a supernatural 
commencement of life than Kepler was justified in assum- 
ing that there were guiding-spirits to keep the planets in 
their orbits, because he could not see how else they were 
to be kept in their orbits. 

The third definite objection made by Mr. Martineau ia 
of kindred nature. The Hypothesis of Evolution is, he 
thinks, met by the insurmountable difiiculty that plant- 
life and animal life are absolutely distinct. " You can- 
not," he says, "take a single step toward the deduction 
of sensation and thought : neither at the upper limit do 
the highest plants (the exogens) transcend themselves and 
overbalance into animal existence ; nor at the lower, grope 
as you may among the sea-weeds and sponges, can you 
persuade the spornles of the one to develop into the other." 

This is an extremely unfortunate objection to raise. 
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For, thongli there are no transitions from vegetal to snimal 
life at the places Mr. Martincan names, wliere, indeed^ no 
biologist would look for tlicm, yet the connection between 
the two gi'eat kingdoms of living tbinga is bo complete 
that Beparation is now regarded as impossible. For a long 
time naturalists endeavored to frame delinitions sncb as 
would, tlie one include all plants and exclude all animals, 
and the other include aU animals and exclude all plants. 
Eut tliey Iiave been so repeatedly foiled in tlie attempt 
that they liavo given it up. Tbero is no chemical distinc- 
tion that holds ; there ia no strndnral distinction that 
holds ; there is no functional distinction that holds ; there 
is no distinction as to mode of existence that holds. Large 
groups of the simpler animals contain chlorophyll, and de- 
compose carbonic acid under the influence of Hgbt as 
plants do. Large groups of the simpler plants, as you 
may observe in the diatoms from any stagnant pool, are 
no less actively locomotive than the minute creatures 
classed as animals seen along ^vith them ; nay, among 
these lowest types of living things it is common for the 
life to be now predominantly animal and presently to be- 
come predominantly vegetal. The very name zoospores, 
given to germs of a/-ffw, which for a while swim about ac- 
tively by means of ciKa, and presently settling down, grow 
into plant-forms, is given because of this eonspicuous com- 
munity of nature. So complete is this community of na- 
ture that for some time past many naturalists liave wished 
to estabhsh for these lowest types a sub-kingdom inter- 
mediate between the animal and the vegetal : the reason 
against this course being, however, that the difficulty 
crops up afresh at any assumed places where this inter- 
mediate sub-kingdom may bo supposed to Join the oUicr 
two. 

Thus the assumption on which Mr. Mai-tineau proceeds 
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is diametrically opposed to the conviction of naturaliata in 
general. 

Tliough I do not perceive that it is Bpeelfieally stated, 
there appears to ho tacitly imphed a fourth diflculty of 
allied hind — the difficiJty that there is no possibility of 
transition from life of the simplest kind to mind. Mi'. 
Martineau says, indeed, that there can be " with only vital 
resources, as in the vegetable world, no beginning of 
mind : " apparently leaving it to he inferred that in the 
animal world the reBOurccs are such as to make the " be- 
ginning of mind " comprehensible. If, however, instead 
of leaving it a latent inference, he had distinctly asserted 
a chasm between mind and bodily life, for which there is 
certainly quite as much reason as for asserting a chasm 
between animal life and vegetal life, the difficulties in his 
way would have been no less insaperable. 

For those lowest forms of irritability in the animal 
kingdom, which, I suppose, Mr. Martineau refers to as the 
" beginning of mind," are not distinguishable from the ir- 
ritability which plants display : they in no greatei" degree 
imply conscionsness. If the sudden folding of a sensitive- 
plant's leaf when touched, or the spreading out of the sta- 
mens in a wild-cistus when gently brushed, is to be con- 
sidered a vital action of a purely physical kind, then bo 
too mnat he considered the equally slow contraction of a 
polype's tentacles. And yot, fi-om this simple motion of 
an animal having no nervous system, we may pass by in- 
sensible stages through ever-complicating forms of actions, 
with their accompanying signs of feeling and intelligence, 
until we reach the highest. 

Even apart from the evidence derived from the ascend- 
ing grades of animals up from zoophytes, as they are sig- 
niflcantlj; named, it needs only to observe the evolution 
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of a Bingle animal to eeo that there docs not exist any 
break or eliasm between tlie life whicli shows no mind and 
the life which shows mind. The yolk of an egg which the 
cook has just broken not only yields no sign of mind, but 
yields no sign of life. It does not respond to a stimuluB 
as much even as many plants do. Had tlie egg, instead 
of being broken by the cook, been left under the hen for 
a certain time, the yolk would have passed by inhniteBimal 
gradations through a series of forms ending in the chick, 
and by similarly infinitesimal gradations would have arisen 
those functions which end in the chick breaking its shell ; 
and which, when it gets out, show themselves in runnipg 
about, distinguishing and picking up food, and squeaking 
if hurt. When did the feeling begin, and how did there 
come into existence that power of perception which the 
chick's actions show t Shoidd it be objected that the 
chick's actions are mainly automatic, I will not dwell on 
the fact that, though they are largely so, the chick m'ani- 
festly has feeling and tlierefore consciousness, but I will 
accept the objection, and propose that instead wo take the 
human being. The course of development before birth is 
just of the same general kind ; and similarly, at a certain 
stage, begins to be accompanied by reflex movements. At 
birth there is displayed an amount of mind certainly not 
gi-eater than that of the chick— there is no power of run- 
ning from danger, no power of distinguishing and pick- 
ing up food. If wo say the chick is unintelligent, we 
must certainly say the infant is unintelligent. And yet 
from the unintelligcncc of the infant to the intelligence 
of the adult, there is an advance by steps so small that 
on no day is the amount of mind shown appreciably dif- 
forcut from that shown ou preceding and succeeding 
days. • 

Thus the tacit assumption, that there exists a bimk, ia 
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not 6imp]y gratuitous, but is negatived by tbe most ob- 
vious facts. 

Certain of the words and plirases, used in esplaining 
tliat particular part of the Doctrine of Evolution which 
deals with the ori^n of Bpeeies, are commented upon by 
Mr. Martineau as having implications justifying liia view. 
Let us consider his comments. 

He says that compeiUion is not an " original power, 
which can of itself do any thing ; " further, that '* it can- 
not act except in the presence of Borae possibility of a let- 
ter or worse ;" and that this "possibility of a better or 
worse " implies a " world prearranged for progress," " a di- 
recting Will intent upon the good," Had Mr. Martinean 
looked more closely into the matter, he would have found 
that, though the words and phrases he quotes are used for 
convenience, the conceptions they imply are not at all es- 
sential to the doctrine. Under its rigorously-scientific 
form, the doctrine is expressible in purely-physical toi-ma, 
which neither imply competition nor imply bettor and 
worse.* 

Beyond this indh-ect mistake there ia a dii'cct mistake. 
Mr. Martinean speaks of tlie " survivorship of tlie better," 
as though that were the statement of the law, and then 
adds that the alleged restdt cannot be inferred " except on 
the assumption that whatever is letter is stronger too." 
But the words he here uses are his own words, not the 
words of those he opposes. The law is the survival of the 
fittest. Probably, in substituting " better " for " fittest," 
Mr. Martineau did not suppose that he was changing the 
meaning ; though I dare say he perceived that the mean- 
ing of the word " fittest " did not sQit hie argument so 
well. Ilad ho examined the fiicts, ho would have found 
■ "Principlaa of Biologj," §g lDa-188. 
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that tlio law ia not llio siirviva! of the *' better " or the 

" stronger," if we give to those words any thing like their 
ordinary meanings. It is the survival of thoec which are 
constitutionally Httest to thrive under the conditions in 
which they are plat-e*! ; and very often that which, hu- 
manly Bpcaldng, is inferiority, causes the survival. Su- 
periority, whether in size, strength, activity, or sagacity, 
is, other things equal, at the cost of diminished fertility; 
and where the life led by a species does not demand these 
liigher attributes, the 6]>ecie8 profits by decrease of tliera, 
and accompanying increase of fertility, Tiiis ia the reason 
why there occur so many eases of retrograde mctamor- 
' phosis — this is the reason why parasites, intoi-nal and ex- 
ternal, are so commonly degraded forms of higher types. 
Survival of the "better" does not cover these eases, 
thougli survival of the "fittest" does. Wlien it is re- 
membered that these cases outnumber all others — that 
there are more species of parasites than tliere are spoeics 
of all other animals put together — it will bo seen that the 
expression '* survivorship of the better" is wholly inap- 
propriate, and the argument Mr. Martineau bases upon it 
(juito untenable. Indeed, if, in place of those adjiistuients 
of the hiunan sense-organs, which ho so eloquently de- 
scribes as implying prearrangement, Mr. Martineau had 
described the countless elaborate appliances which enable 
parasites to torture animals immeasurably superior to 
tliom, and which, from his point of view, no less imply 
prearrangement, I think the notes of admiration which 
end his descriptions would not have seemed to him or his 
readers so appropriate. 

One more word there is fmm the intrinsic mean- 
ing of which Mr, Martineau dodiiecs what appears a 
powerfid argument — the word Evolution itself, lie 
Bays: 




" It inoana, to unfold from within ; and it is taken from tlio liis- 
tory of the seed or embryo of lirtng natures. And wliat ia tlie Beed 
but a. cflfikot of prearranged futurities, with its whole contents jjttm- 
peetive, Bottled to bo what they are by reference to ends still in the 
distance ! " 

Now, this criticism would have been very mueli to tlie 
point did the word Evolution truly expresa the process it 
uiimes. If this process, as scientifically defined, really in- 
volved that conception which the word evolution was 
originally designed to convey, the implications would bo 
those Mr. Martineau alleges. But, unfortunately for Limj 
the word, Laving been in possession of the field before the 
process was understood, has been adopted merely because 
displacing it by another word seemed impracticable. And 
this adoption of it has been joined with a caution against 
mifiunderstandings arising from its unfitness. Here is a 
part of the caution : " Evolution has other meanings, some 
of which are incongruous with, and some even directly 
opposed to, the meaning here given to it. . . . The anti- 
thetical word. Involution, would much more truly express 
the nature of the process ; and would, indeed, describe 
better the secondary characters of the process which we 
shall have to deal with presently." * So that the mean- 
ings which the word involves, and which Mr. Martineau 
regards as fatal to the liypothesia, arc already repudiated 
as not belonging to the Lyijothesis. 

And now, having dealt with the essential objections 
raised by Mr. Martineau to the Hj-pothesia of Evolution 
as it is presented under that purely scientific fonn which 
generalizes the process of things, firstly as observed, and 
secondly ps infeiTed from certain ultimate principles, let 
mc go on to examine that form of the Hypothesis which 
■ " Flrat PriDclpleB," second edition, g 97. 
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lie propounds — Evolution ae determined by Mind and Will 
— Evolution ae prearranged by a Divine Actor. For Mr. 
Martineau apparently abandons the primitive theory of 
creation by " tiat of Almighty Will " and also the theory 
of creation by manufacture — by " a contriving and adapt- 
ing power," and soema to believe in Evolution ; requiring 
only that " an originating Mind " bbnll bo taken as ita 
antecedent. Let ub ask, first, in wlitit relation Mr. Mar- 
tineau conceivcB the " originating Mind " to stand to the 
evolving nnivcrse. From some pnsBages it is inferable 
that be considers the " presence of mind " to bo every- 
where needful. IIo says : 

" It la impOiiBiblo to work the theory of Evolution upward from 
the bottom. 11' al! foroo is tu bo oonooivoil as ono, its typo mast be 
looked for in tho liighi.'st and all-comprclicndiDg term ; and Hind 
miiHt bo conceived as tbero, and. as divesting itself of sonie speoialtj 
nt eauli step of its descent to b lower atratnin oflaw, till represented 
ot tho boss nader tho gniso of aimplo Bynamics." 

This seems to be an unmistakable assertion that, wherever 
Evolution is going on, Mind ia then and there bcliind it. 
At the close of tho argument, however, a quite diiferent 
conception is implied. Mr. Martineau says : 

" If the Divino Idea will not retire at the bidding of onr specnla- 
tivo science, but retains its place, it is natural to ask, What ia its ro- 
tation to the series of so-onllod Forces in tho world t Bnt the qooa- 
tion is too large and deep to be nnsworod bore. Let it snflice to 
saj, that there need, not be any overmling of those forces by tho 
Will of Qod, so that the snpematurol should disturb tbo natural ; or 
any luppUmenting of them, so that lie should fill up their dcflcien- 
oivs. Bather ia-Eis thought related to them as, in man, the incnts] 
force is related to all below it." 

It woiild take too mnGh space to deal fully with the 
various questions wliidi tliis last passage raises. There is 
the question, Wlicncc como tlieHO " Forces," spoken of as 



separate from the "Will of God" — did tliej preexist! 
Then what becomes of the divine power ? Do they exist 
by tha divine Will ? Then what bind of nature is that by 
■which they act apart from the divine Will ? Again, there 
is the question, How do these deputy-forces coGperate in 
each particular phenomenon, if the presiding Will is not 
tliere present to control them ? Either an organ, whidi 
develops into fitness for its function, develops by the co- 
operation of these forces under the direction of Mind 
then present, or it so develops in the absence of Mind. 
If it develops in the absence of Mind, the hypotbesis ia 
given up ; and if the " originating Mind " ia required to 
bo then and there present, we must suppose a particular 
providence to be present in each particular organ of each 
particular creatm-e throughout the univere. Once more 
there ia the question, If " His thought ia related to 
tbem [these Forces] as, in Man, the mental force is related 
to all below it," how can " His thought " be regarded as 
the cause of Evolution t In man the mental force is re- 
lated to the forces below it neither as a creator of them, 
nor as a regulator of tliem, save in a very limited way : 
the greater part of the forces present in man, both struct- 
ural and functional, defy the mental force absolntely. Nay, 
more, it needs but to injure a nerve to see that the power 
of the mental force over the physical forces is dependent 
on conditions that are themselves physical, and one who 
talies morphia, in mistake for magnesia, discovers that the 
power of the physical forces over the mental is «7icon- 
ditioned by any tiling mental. 

Not dwelling on these questions, however, I will mere- 
ly draw attention to the entire incongruity of this concep- 
tion with the previous conception which I have quoted. 
AsBuraing that, when the choice is prcased on him, Mr. 
Mai-tineau will choose the first, whicli alone has any thing 
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like defcnsibillty, let ub go on to ask Low far Evolution ie 
made moro compreheoBiblo by postulating Miud, nniver- 
aally iiaiuancTit, as its caufio. 

In metaphysical controversy, many of the propositiona 
proponnded and accepted as qnito believable are absolnte- 
ly inconceivable. There ie fi perpetual confuwng of acttial 
ideas with what are nothing but pseud-ideas. No distinc- 
tion is made betiiveen propositions that contain real 
thoughts, and propositions that are only the forms of 
thoughts. A thinkable proposition is one of which ths 
two terms can Ik brought ioyd,her in coneciousnesa under 
the relation mid to exist between tliern. Bnt very often, 
wJien the subject of a proposition has been tltonght of as 
something Itnown, and when the predicate has been 
thonght of as something known, and when the relation 
alleged between tliem has been thought of aa a known 
relation, it is supposed tluit the proposition itself has been 
thonght. The thinking separately of the elements of a 
proposition is mistaken for the thinlving of them in tha 
combination which the proposition affinns. And hence it 
continually happens that propositions which caimot bo 
renderetl into thought at all are supposed to be not only 
thought but believed, TIio proposition that Evolution is 
caused by Mind is one of this nature. The two terms 
are sciiarately intelligible ; but they can be r^rded in 
the relation of effect and eauso only so long as no atr 
tempt is made to put tlicm together in this relation. 

Tlie only thing which any one knows as Mind is the 
scries of his own states of consciousness ; and ii' he thinks 
of any mind other than his o*n, he can think of it only 
in terms derived from his own. If I am asked to frame s 
notion of Mind, divested of all IlRwe structural traits under 
which alone I am conscious of mind in myself, I cannot do 
I know nothing of thought save as carried ou in 
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ideas originally traceable to the effects wrought by objects 
on me. A mental act is an unintelligible phrase it' I am 
not to regard it as an act in wliieh states of consciousness 
are severaily known as like other states in the series that 
has gone by, and in wliich the relations between them arc 
severally known as like past relations in the series. If, 
then, I have to conceive Evolution as caused by an " origi- 
nating Mind," I must conceive this Mind as having attri- 
butes akin to those of the only mind I know, and without 
which I cannot conceive mind at all. 

I will not dwell on the many incongruities hence re- 
Bulting, by asking how the " originating Mind " is to bo 
thought of as having states produced by things objective 
to it ; as discriminating among these states, and classing 
them as like and unlike ; and as preferring one objective 
result to another. I will simply ask, What happens if we 
ascribe to the " originating Mind" the character absolutely 
essentia] to the conception of mind, that it consists of a 
series of states of consciousness ? Put a scries of states 
of consciousness as cause, and the evolving universe as 
effect, and then endeavor to see the last as flowing from 
the first I find it possible to imagine in some dim way a 
series of states of consciousness serving as antecedent to any 
one of the movements I see going on ; for my own states 
of consciousnesa are often indii-ectly the antecedents to 
such movements. But how if I attempt to tliink of such a 
series as antecedent to all actions throughout the universe 
— :to the motions of the multitudinous stars through space, 
to the revolutions of all their planets round them, to the 
gyrations of all these planets on their axes, to the infi- 
nitely-multiplied physical processes going on in each of 
these suns and planets \ I cannot think of a single series 
of states of conacionsness as causing oven the relatively 
email' group of actions going on over the earth's surface. 
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I caunot think of it even as antecedent to all the variona 
winds and tbe diaaolving clouds tliey boar, to tbe currents 
of all the rivers, and tLe grinding actions of all tlie glaciers ; 
still less can I think of it as antecedent to tLo infinity of 
processes simultaneously going on in all the plants that 
cover the globe, from scattered polar lichens to crowded 
tropical palms, and in all the millions of quadi-upeda that 
roam among them, and the millions of millions of insects 
that buzz about them. Even to a single small set of these 
multitudinous teiTestrial cliangCE, I cannot conceive as 
antecedent a single series of states of consciousness — can- 
not, for instance, think of it as causing the hundred thou- 
sand breakers that are at this instant curling over on tie 
shores of England. How, then, is it possible for me to 
conceive an " originating Mind," which I must represent 
to myself as a single series of states of consciousness, work- 
ing the infinitely-multiplied sets of changes smiultaneoudy 
going on in worlds too numerous to count, dispersed 
throughout a space that baf&es imagination ! 

If, to account for this infinitude of physical changes 
everywhere going on, " Mind must be conceived as there " 
" under the guise of simple Dynamics," then the reply is 
that, to be so conceived, Mind must be divested of all attri- 
butes by which it is distinguished j and that, when thus di- 
vested of its distinguishing attributes, the conception dis- 
appears — the word Mind stands for a blauk. If Mr. Mar- 
tineau takes refuge in the entirely different and, as it 
seems to me, incongruous hj-potbesis of something like a 
pluraUty of minds — if he accepts, as he seems to do, tbe 
doctrine that you cannot explain Evolution " unless among 
your primordial elements you scatter already the germs of 
Mind as well as the inferior elements " — ^if the insuperable 
■difficulties I have just pointed out are to be met by assum- 
i ing a local scries of states of conscioiisncss for each phenom- 
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cnoii, then wc arc obvioiisly carried tack to somcthiiig 
like the old i'etichiBtic notion, with the difference only, 
that the assumed epiritual agencies are indefinitely miilti- 
pUcd. 

Clearly, therefore, the proposition that an " originating 
Mind " is the cause of ETolution is a proposition that can . 
he entertained so long only as no attempt is made to unite 
in thought its two terms in the alleged relation. That it 
shoidd be accepted as a matter of faith, may be a defen- 
eible position, provided good cause is shown why it should 
be so accepted ; but that it should be accepted as a matter 
of underatandmg — as a statement making the order of the 
universe comprehenBible — ia a quite indefensible position. 

Here let me guard myself against a misinterpretation 
very likely to he put upon the foregoing arguments — 
especially by those who have read the Essay to which 
they reply. The statements of that Essay carry the im- 
plication that all who adhere to the hypothesis it combats 
imagine they have solved the mystery of things when they 
have shown the processes of Evolution to be naturally 
caused. Mr, Martineau tacitly represents them as believ- 
ing that, when every thing has been interpreted in terms 
of Matter and Motion, nothing remains to be explained. 
This, however, is by no means the fact. The Doctrine of 
Evolution, imder its purely scientific form, does not in- 
volve Materialism, though its opponents persistently rep- 
resent it as doing so. Indeed, among adherents of it who 
are friends of mine, there are those who speak of the Ma- 
terialism of Euchner and his school, with a contempt cer- 
tainly not less than that felt by Mr. Martinean. To show 
liow anti-materialistic my own view is, I may, perhaps, 
without impropriety, quote some out of many passages 
which I have written on the question elsewhere : 
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" Henco, thougli of tho two it aeems easier to trimelutd so-calleil 
Matter into ro-calleil Spirit, tban to tranelnto Bo-cnlled Spirit into 
60-caHocl Matter (whicli latter is, indeed, wholly impoaaible), jot DO 
translation can carry na beyond our symbols."* 

And again : 

" Bee, tlien, oar predicament. Wa can think of Matter only in 
lonoB of Mind. We can think of Mind only in terms of Matter. 
When ve have pushed our explorations of the first to tho uttennuat 
limit, we are referred to tho »eooini for a final answer ; and, when 
we hare got the final answer of the second, we are referred bacic to 
tho first for an interpretation of it. We find tho toIub of ie in terms 
of y V then we find tlie volne of p in terms of x; and so on we maij 
continue forever, without coming nearer to a solution. Tlie antithe- 
sis of sul^ect and object, never to bo transcended while conscions- 
nesB lasts, renders impossible all knowledge of that Ultimate Beality 
in which subject and ol^ect are united.'' t 

It IB thus, I tlitnk, manifest that the difierence between 
Mr. Martineaii's view and the \iew hti opposes is by no 
moans so wide as he makes it appear ; and further, it 
seems to mo that such diflbronce as exigts is rather the 
reverse of that indicated by his exposition. Briefly ex- 
pressed, tlie difference is tliat, where he tliints there is no 
mystery, the doctrine he comhats recognizes a mystery. 
Speaking for myself only, I may say that, agreeing entirely 
with Mr. Martincau in repudiating the materialistic inter- 
pretation as utterly futile, I difl'er from him simply in this, 
that while he says he has found another interpretation, I 
confess that I cannot find any interpretation ; while he 
holds that he can understand the Power which ia mani- 
fested in things, I feel obhgod to admit, after many fail- 
ures, that I cannot understand it. So that, in presence 
of tho transcendent problem which the universe presents, 
Mr. Martineau regards the human intellect as capable, and 

■ " principles of Psyuliology," aeooud edition, vol i., g 03. 

t Ibid., g 272. 
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I as inKipablc. This contrast doea not appear to me of 
tbo kind wliicli his Essay tacitly asserts. If there is eufli 
a thing as the " pride of Science," it is obriously exceeded 
by the pride of Theology. I fail to perceive Lmnility in 
the belief that the human mind is able to comprehend that 
which is behind appearances ; and I do not seo how piety 
is especially cxempliHed in the assertion that the Universe 
contains no mode of existence higher in Nature tlian that 
which is present to us in consciousness. On the contrary, 
I think it quite a defensible proposition that humiHty is 
better shown by a confession of incompetence to grasp in 
thought the Cause of all things ; and that the religious 
sentiment may find its highest sphere in the belief that the 
TJltunate Power is no more ropresontiible in terms of hu- 
man consciousness than hiunan consciousness is represent- 
able in terms of a plant's functions. 

Other parts of Mr. Martineau's argument I pass over 
as being met by implication in the above replies. I will 

now add only that, should any further explanation be re- 
quired, I must postpone it until I am free from present 
special engagements. 
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Ilapa. 4BG pages, 8ro, cloth. Price, $3.00. 
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Intact, clmrlj ilatlDg bia own and wberela Ilea lbs dtahr- 

From the Chicago Pott, 

"The object of Ihle vnlnme la Ui Introdooa theeeneml reader Into a new 
ilm of sdi'nco, and acquaint him wiLh ibe pBrtlcDlara and thu rCBDlle oT 

uerr oflhe prpMnt cenlnrj. Whoevor hne an apnro- 

_.. J __ifc "otnrc, lIlBmlnated by Bclenco, 

!nt which he will do irlscly lu 






.CVoni I/hj Philadelphia Age. 

"The eontrnti are formldnlile In appoamnce.bntthHaveniM roodcrwlll 
And lla eTnaattlon esBllj Inlolllflhlc. io many the rcvulallnnB of tbiB bonk, 
Bo mnrvellimrijmlnnli:, and vet sn onorrlnglr accurate, will be as wondci- 
nil as the Bturlea orthe ' Anib^n Nights.' " 

.From the Hoalon, Globe. 

" Certainly, as regards mem knowledKc. tho Sfectto™ Analybib haa let 
ae Into many bocr^u or tbo physical antvcrEC, whieh Newtuu and Ia Place 
noolcl have dni;UrPd ImpnuBllifo tor men'B Intellect to nltaio. The eclouce 
iB allll Id ItB InJOney, liul It la jiroBccnted by aoma ot Ibr; obleel. muBt pa- 
tient, and moat entboiilastlc obaervcn. and some or the kerneat thlDheta. 
at proDDDt cxiatlag on our Uttlc, laBigniacant pbyaical glolte." 

D. APPLETON & CO., PublisherB, 

S-19 & Kl BROADWAY, N. T. 
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